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MMACHOPT PABOYEI TPOTPAMMBI U CLHUATIIAHBI
OV/.12 ®U3UKA

1.1. Ob6saacTh NpUMeHEeHUs NPOTrPaAMMbI
Pabouass mporpamma OV][.12 ®usmka sBISETCS YacThIO MPOTPAMMbl TMOATOTOBKH CIEIHATHUCTOB
cpennero 3BeHa (IIIICC3) B coorBerctBUM ¢ PI'OC no cnenuansuocTsiM CITO 15.02.08 Texnomnorus
MalIMHOCTPOCHUS

Pabouas mporpamMma MoKeT OBITh HWCHOJB30BAHAIPU MOJYYCHUU CpPEAHEro oO0ImIero
o0Opa3oBaHUs 715 CIELUaIbHOCTEH TEXHUYECKOTO MPOdUIIs.

1.2. MecTo yueoHO# qucuuninnbl B crpykrype INIICC3

Huctunmmaa OV][.14 ®usuka OTHOCHUTCA K NPO(HIBHBIM JUCHMIUIMHAM W BXOIUT B
0011e00pa3oBaTeIbHBINA ITUKIL.

Ouzuka sBISETCS IUCUUIUIMHOM, 3aKiajbplBaroieil 0a3y Uuis MOCIEAYIOUEro H3y4eHUus
cHelualbHbIX MpeaMeroB. @usumka - o0wW@s Hayka O MPUPOJE, Jawolias JUAJIEKTHKO-
MaTepUaTUCTUUECKOE TMOHMMAHUE OKpYyXKarolmero wmupa. YenoBek, MONYyYUBIIMM  cpeaHee
npodeccuoHaIbHOe 00pa3oBaHKe, JOJDKEH 3HATh OCHOBBI COBPEMEHHOW (M3WKH, KOTOpas MUMEET He
TOJIBKO Ba)KHOE 0011e00pa30BaTeIbHOE, MUPOBO33PEHUYECKOE, HO U IPUKIIATHOE 3HAYCHHE.

1.3. ean 1 3a1a4M JUCIUIIINHBI

L{enb mpenogaBaHus TUCHUTUIMHBL

pa3BUTHE  TIO3HABATEIBHBIX  HWHTEPECOB, HWHTEIUICKTYaJIbHBIX W  TBOPUYECKHUX
CHOCOOHOCTE B mpolecce MPUOOpEeTeHUsT 3HAHUW W yMEHUH MO (U3UKE C HCIOIb30BAHUEM
Pa3IMYHBIX UCTOYHUKOB HH(POPMAITUN H COBPEMEHHBIX WH()OPMAITMOHHBIX TEXHOJIOTHIA;

OCBOeHMe 3HAHUI 0 PyHIaMEHTaTbHBIX (PU3NYECKUX 3aKOHAX U MPHUHIIUIMAX, JIEKAIUX
B OCHOBE COBpPEMEHHOW (U3MYECKOW KapTHHBI MHUpPA; HauOoJiee BAXKHBIX OTKPBITHSX B 00JacTH
(bU3MKH, OKa3aBIINUX OINpeAessaiollee BIMsIHNE Ha pa3BUTHE TEXHUKU M TEXHOJOTHUHU; METOJaX HAyYHOTO
MTO3HAHUS TIPUPOJIBL;

OBJIaJleHHe YMEHHMSIMM TIPOBOJAMUTH HAONIOACHUS, IUJIAHUPOBATh U  BBHIMOIHATH
SKCIIEPUMEHTHI, BBIJIBUTATh TUIIOTE3bI U CTPOUTH MOJIETH, IPUMEHATH TOJyUY€HHbIE 3HAHUS 110 (PU3MKeE

JUISL OOBSICHEHHSI Pa3HOOOpa3HbIX (PU3UUYECKUX SIBICHUN U CBOWMCTB BEIIECTB; MPAKTUYECKOTO

WCIIOIb30BaHUsI (PU3UUYECKUX 3HAHUH; OIICHUBAThH JOCTOBEPHOCTH €CTECTBEHHO-HAYUYHON MH(OPMAIUH;

(¢opMupoBaHue onbITa A5 PEIICHUS MPAKTUUECKUX 3a/1a4 MOBCEIHEBHOM KU3HU,

oOecniedyeHns 0e30macHOCTU COOCTBEHHOM >KM3HM, PAl[MOHAIBHOTO NPUPOAOIOJIB30BAHUS U OXPaHBI
OKpY’KaloIlleu cpebl;

BOCIIUTAHME YOSKIEHHOCTH B BO3MOXXHOCTHM TIO3HAHHWS 3aKOHOB  TPUPOJIBI;
WCIIONIb30BAaHUSl  JOCTIKEHUH (GU3MKKM Ha 0OJaro pa3BUTHS  YEJIOBEUECKON  IMBUIIHM3AIINM,
HEOOXOJIMMOCTH COTPYAHHMYECTBA B IPOILIECCE COBMECTHOI'O BBIMOJIHEHUS 3a/lady, YBaXXUTEIHbHOTO
OTHOIICHHUS K MHEHHIO OIMIMOHEHTa MPU OOCYKIECHUU NPOOJIEM eCTECTBEHHOHAYYHOTO COJCpPIKAHUS;
TOTOBHOCTH K MOPAJIBHO-ITHYECKON OIEHKE WCIOIb30BaHUSI HAYYHBIX JIOCTHIKEHUW, UYyBCTBA
OTBETCTBEHHOCTH 32 3allIUTY OKPY>KarOLIEH CpeJibl.

1.4. TpeGoBanus K pe3y/1bTATaAM OCBOEHHME THCIUTIIUHBI

B pe3ynbTaTe 0OCBOCHHS TUCITUTUIMHBI 00YYarOIIUNACS JOKEH:

3HATh:
- OTJIHMYATh THIIOTE3BI OT HAYYHBIX TEOPHHA

- OTIpe/IETATh XapakTep PU3NUECKOro mporecca no rpaduky, radbaune, hopmysie;
- JIeNIaTh BBIBOJIBI HA OCHOBE AKCIIEPUMEHTANIbHBIX IaHHBIX;

- IPUMEHSATH MOJyYCHHbIE 3HAHUS I pelieHus GU3NIECKUX 3a/1a4;



- WCIOJIb30BaTh MPHOOPETCHHBIE 3HAHWSA M YMEHHS B MPAKTHYECKOW MEATETBHOCTH U
MMOBCEAHEBHOM JKU3HU;

- IPUBOJIUTH IPUMEPBI, TTOKA3BIBAIOIINE, YTO: HAOIIONEHUS U SKCIIEPUMEHT SIBIISIIOTCSI OCHOBOM
JUIS. BBIABMO)KEHUSI TUTIOTE3 M TEOPHH, MO3BOJSIOT MPOBEPUTH UCTUHHOCTh TEOPETHUECKUX BBIBOJIOB;
¢busnyeckas Teopus AAET BO3MOXKHOCTb OOBSCHITH U3BECTHBIE SIBICHUS MPUPOJbI U HaydyHbIE (aKThl,
10JICKA3bIBATh €I11¢ HE U3BECTHBIE SIBJICHMUS,;

- NIPUBOAUTH NPUMEpPbl MNPAKTUYECKOTO HCIONb30BaHUSA (U3NYECKUX 3HAHUM M 3aKOHOB!
MEXaHUKH B TEXHUKE, TEPMOJUHAMUKHU U 3IIEKTPOAMHAMUKU B HSHEPreTHKE; 3JIEKTPOMAarHUTHBIX
U3TYYCHUH B Pajo- U TEJIEKOMMYHHUKAIMIX, KBAHTOBOM (DU3MKH B CO3AAHUU SJCPHOU IHEPTeTHKH,
J1a3€pOoB;

- U3MEPATH DA (PU3MUECKUX BEIWYHH, TPEACTABISAA PE3YJIbTaThl M3MEPEHHH C Y4ETOM HX
IIOIPELIHOCTEM;

- BOCIIPMHMMATh U Ha OCHOBE MOJIyYE€HHBIX 3HAHUH CaMOCTOSITEIbHO OLICHUBATh MH(POPMALIHIO,
coziepxkaityrocs B coobmmenusx CMU, MHrepHeTe, HaydHO-TIONYJISIPHBIX CTAThsIX

yMeThb:

- IPOBOAMTDH HAOJIIOIEHUS PU3NYECKUX SBJICHUM;

- IUTAHUPOBATh U BBIIOJIHSTH SKCIIEPUMEHTHI;

- BBIJIBUTATh TUIIOTE3bI U CTPOUTH MOJICIH SIBJICHUH, TPOIIECCOB, 3aKOHOMEPHOCTEH;

- UCTIOJIB30BaTh TIONYYEHHBIE 3HAHHUS 1O (u3uke i OOBICHEHUS Pa3HOOOPA3HBIX
(bU3NIECKUX SIBIICHUH U CBOICTB BEIIECTB, MPAKTUYECKOTO MCIIOJIE30BaHMS (PU3MUECKIX 3HAHMIA;

- OLIEHUBATh JJOCTOBEPHOCTh €CTECTBEHHO-HAYUYHOU MH(POPMALIUY;

- UCIOJIb30BaTh MPUOOPETEHHbIE 3HAHUSA M YMEHHMS I PELICHUs NPaKTUYEeCKUX 3a/ad
MOBCEJJHEBHON  KU3HHM, oOecredeHns Oe30MacHOCTH COOCTBEHHOW JKM3HM, PpaAILOHAJIBHOTO
MIPUPOIONOIB30BAaHUS U OXPaHbl OKPYXKAIOLIeH cpebl.

1.5. Kosin4ecTBO 4acoB HA 0CBOECHHE NPOrPaMMbl AU CHHMIIJIHHBI

MakcumanbHON yueOHOM Harpy3ku obydatomierocs 183 yac,

B TOM YHCJIE!

00s13aTeNIbHON ayIUTOpHON yueOHOM Harpy3ku oOyyarorerocst 122 yac;
CaMOCTOSITEIILHOM pa0doThl 0Oy4Jaromierocs 61 gacos.



2. CTPYKTYPA U COJAEPKAHUE YYEFHOM JUCIUATLINHBI

2.1. O6beM y4eOHOI TUCHUILIUHBI U BUIbI Y4eOHO#i padoThl

Bup yueOHoii padoThl

O0BbeM yacoB

MakcumaJjibHasi ydeOHasi Harpy3ka (Bcero)

183

O0s3aTeqIbHAsE Ay IUTOPHAsI y4eOHasi HArpy3Ka (Bcero)

122

B TOM YHCJIC:

1abopaTOpPHBIC 3aHATHS

30

IMPAKTUYCCKUE 3aHATUA

50

KOHTPOJIbHBIE paOOTHI

KypcoBasi pabota (nipoexT) (eciu npedycmompeno)

CamocrosiTesibHas padoTa o0yuaronierocs (Bcero)

B TOM YHCJIC:

Hamucanue pedeparon

CocraBieHue JOMAIIHET0 KOHCIIEKTa

CocraBiieHH€ ONOPHBIX KOHCIIEKTOB

CocraBieHue KpoccBOp10B, peOycoB

Pemenue 3anau

Pabota ¢ yuebHrKom

3anonHeHue Tadbauly

Pacuérno-rpaduueckas padora

Pabora c ectectBeHHOHAYy4YHOI HH(DOpMaLIHen
(MuTepHEeT-pecypcamn)

Pabora ¢ HayuHO-TIONMYIISIpHOI JIUTEPATYpOHi, )KypHaibl «DHU3UKa B IIKOJIEN,

«KBanT», «Hayka u *Ku3Hb»

U1 U1 00 0O U1 0O 0O 0o

(e}

Hrorosas arrecranus B popme IK3amMmeHa




2.2. TemaTuyeckuii JiaH u cogep:kanue ydeoHoii aucuuninubl OY .12 ®usuka

HaumenoBanue | Cogep:kanue  ydeOHOro marepuaa, Jadoparopusie u | O0bem YpoBe | YueOHO-MeTOOAMYECKOE
pa3/iesioB U TeM | IPaKTU4YecKue padoTkI, CaMoOCTOSITeJIbHAS padora | yacoB Hb odecreyeHue
00y4yaIuXxcs, KypcoBasi padota (IIpoekT) OCBOCH
usi
1 2 3 4 5
Beenenue Copaeprxanue y4yeOHOIo MmaTepuaJia
1 ®dusuka - HayKa O npupoje. ECTeCTBEHHO - Hay4HbI METOJ (1]
MO3HAHUS, €r0 BO3MOXKHOCTH M TPAHUIBl MPUMEHUMOCTH. 5 2
MonenupoBanue ¢u3NyYecKuX SIBICHUNH U mpoueccoB. Poib
AKCIIEPUMEHTA U TEOPHH B MPOILIECCE MO3HAHUS MPUPOJIBI.
@usnueckue 3akoHBI. OCHOBHBIE DIIEMEHTHI (PU3UIECKOM
KapTuHbI Mupa. BBoHas koHTponpHAs paboTta
CamocrosiTesibHas padora o0yuyarommxcs Nel
«Cucrema MexxayHapoausix enunun CU, rpedyeckuii andasur, 1 3 [1] §1-6
CTaHJapTHasl 3aIKCh YUCIIA»
Paznea 1.
MexaHuka
Tema 1.1. Copaepxxanue yueOHOro MaTepuaJia
Kunematnka 1 OTHOCHUTEILHOCTE MEXaHH4YeCKOoro nBrokeHusa. Cucremsl
oTcueTa.  XapaKTEpUCTUKA  MEXAHWYECKOTO  JBUIKCHMUS: [1]
nepeMeleHne, CKOpOCTb, YyCKopeHue. PaBHomepemeHHOe
IIPSIMOJIMHENHOE IBUKEHUE. 2 §1.1-1.4
2 PaBHOyckOpeHHOE  ABMXKEHME W €ero  rpaduueckoe
n3zobpaxenue. KpuoianHeitHOe IBUKEHUE. 5 2 §15-1.7
3 CBoOonnoe mazeHue. JIBuxeHue Tena, OPOIIEHHOTO IO
yIJIOM K TOpPU30HTY. JIBIDKEHHE IO OKPYXHOCTH C §1,8-1.10
HOCTOSHHOM MO MOJYJIIO CKOPOCTBIO. 2
Tema 1.2 Copepxxanue yueOHOro MmarepuaJia
3aKoHBI 1 [TepBsiii 3akon Hptorona. Cuna. Macca. Mmnynsc. Bropoit [1]
MeXaHHKH 3akoH HproToHa. OCHOBHOM 3aKOH KJIACCUYECKON JUHAMMKHU. 1
HbroToHa Tperuii 3akon HeroToHa. 2 §2.1-2.6




2 3akoH BceMHpHOro Tsarotenus. I'paBurannonHoe nosue. Cuna

[1]

Tema 1.3
3aKkoHbI
coXpaHeHHs B
MeXaHHKe

TsokecT. Bec. CriocoObl n3MepeHus: Macchl Tell. 2 §2.7-2.9
3 CHIIbl B MCXaHHKE. 2 §2,10
JlabopaTtopnass padGora Nel:«li3yueHue pABMXKEHUA Tena IO 1 [1]
OKPYKHOCTH TOJ] ACHCTBUEM CHUJIbI TSHKECTH U YIIPYTOCTHY §1.10
IIpakTuyeckoe 3ansiTue Nel:Pemienue 3agau mo temam «3aKOHBI 1 [4; cTp:68-69].
Hprotona», «Cuiibl B IpuUpoIie».
Conep:kaHue y4eOHOT0 MaTepuaJia
1 3aKOH COXpPaHEHHMS UMITYJIbCAa U PEAKTUBHOE JIBUKEHUE. 2 [1]
2 Pabota cuiibl. PaboTa moTeHIMAIBHBIX CHII. MOIIHOCTD. 2 §3.1-3.2
3 Oneprusi. KuHernueckass U NOTEHUUaIbHAs HHEPrus. 3aKOH §3.3-3.4

COXpaHEHUsT MEXaHW4eCKOM dHepruu. [IpuMeHeHHe 3aKOHOB

COXpaHECHHS. 2

§3.5-3.9

I[pakTuyeckoe 3anaTuss Ne2: Pemenue 3amady Ha 3aKOHBI I'maBer Nel; 12; 14.
COXpaHeHHUsl, paboTy U MOIIHOCTb. 1 cTp98-99.
CamocrosiTesibHasi padoTa 00y4ar0mIMXCs 1

Ne2 «3akoH coxpaHeHUs IHEPT U
Ne3 «M. B. JlomonocoB — Benukuii Poccuiickuii yueHbli. »
Ne4 «Pe3onaHc U €ro poJib B OBITY»




Pasznea 2. OcHOBBI

MOJIEKYJISIPHOM
(pu3uku u
TEeMOJAUHAMHUKH
Tema 2.1. Conep:kaHue y4eOHOT0 MaTepuaJia [1]
OcHoBBI 1 | OcHOBHbIE TIOJIOKEHUS MOJEKYJISIPHO-KHHETUYECKOM
MOJIEKYJISIPHO- Teopun. Pa3sMeppl M Macca MOJEKYJIl M aTOMOB.
KHMHETHYeCKOH bpoynoBckoe nBwkenue. Juddysus. Cunsl U sHEprus
Teopun. UneanbHbii MEXMOJICKYJIIPHOTO B3aUMO/JICUCTBUA. Crpoenue «BBenenue.»
ras. ra3oo0pa3HbIX, KHIAKHX, U TBepAbix Ted. CkopocTu §4.1-4.6
2 | IBWKCHHS MOJICKYJI M UX U3MEPEHHE.
Wneanbueiil ra3. JlaBnenue raza. OCHOBHOE ypaBHEHHE
MKT raszos. Temmneparypa u ee usmepenus. ['azoBbie
3aKOHBI. AOGCOTIOTHBIN HYJIb TEMIIePaTypBbl.
TepMoanHaMHuYecKasi MIKaJa TEMIIEPATYPbl. Y PaBHEHUSA §4.7-4.13
COCTOSIHMSI ~MJCalbHOro raza. ModsipHas raso.ast
MTOCTOSTHHASI.
IIpakTuyeckoe 3anaTue Ne3: Pemienue 3amad 1mo ocHOBam [1]
MKT [nasbr Nel;4;6. ctp125
Tema 2.2 Conep:xxanue yueOHOT0 MaTepuaJia
OcHoBBI 1 | OcHoBHBIE TIOHATHS ¥ OIpeneNeHus. BHyTpeHHss [1]
TEePMOIUMHAMUKH SHEPTUsi CHUCTEMbl. BHYTpeHHssI PHEprus HIeaabHOTO
raza. Pabora u temnora kak (GopMmbl nepesadyn SHEpruu.
TennoeMKoCTb. YaeNnbHAasE TEMIOEMKOCThb. YpaBHEHHUE
2 | TenoBoro Ganaxca. §5.1-5.4
[TepBoe Hauano TepMoAMHAMHKHU. AMuabaTHBIN mporiecc.
[IpuHIMT ~ AEHCTBUS  TEMJIOBOM  MAIMHBI. KIIJT
TEIJIOBOTO JBUTaTeNs. Bropoe Hauano TepMOAMHAMHUKH.
TepmoanHaMuueckas mKana TeMneparyp. XoJoAWIbHbIE §5.5-5.9
MamuHbl. TeroBsie ABurarend. OXpaHa npupombl.
Tema 2.3 Copaeprxanue yueOHOro marepuaJia




CgoiicTBa mapoB

1 | Ucnapenue u konpaeHcanus. HacbleHHBIH map U e€ro
cBOHcTBA. AOCOJIOTHAasE M OTHOCHTEIbHAS BIIAXKHOCTb
Bo3ayxa. Touka pocel. Kunenme. 3aBUCHMOCTH
TEMIIEpPATypbl KUIIEHUs OT AasiieHus. [leperpersiil nap u

€T'0 UCIIOJIb30BAHUE B TCXHUKE. §6.1-6.4
Conep:kaHue y4eOHOT0 MaTepuaJia
1 | XapakTepucTuka JKHUAKOTO  COCTOSIHHS — BEIIECTBA. [1]
Tema 2.4 [ToBepXHOCTHBII cion KHUIKOCTH. DHeprus
CBoiicTBa IMOBEPXHOCTHOTO CJIOS. SIBJIEHUSI HA TPAHUILIE KUIKOCTH C
SKUIKOCTEi TBEpbIM TesioM. Kanuiisipasle sSIBIICHHUS. §7.1-7.3
Jladoparopnasi padora No2: «/3MepeHne MOBEPXHOCTHOTO [1]
HATSOKEHUS KU IKOCTH §7 2
Conep:xanue yueOHOT0 MaTepuaJia
1 | Xapakrepuctuka TBEpAOrO  COCTOSHHSI  BEIIECTBA. (1]
Yopyrue cBoilicTBa TBepAbIX Ten. 3akoH ['yka.
MexaHnuyeckre CBOWMCTBA TBEpAbIX Tel. TeroBoe
pacuiMpeHre TBEpIbIX Tel W Kujakocteu. [lnaBnenue u
KpUCTaJUTN3aIHSI. -1: §8.1-8.5
HpaxkTnyeckne 3ausitus Ned: Pemenue 3aia4 no cBoicTBam [1]
BEILIECTB U OCHOBAM TEPMOJIMHAMHUKH. I'maBer Nel,6,9 cTpl46-147.
Tema 2.5 Ne8,9 ctpl162; Nel;2 ctpl75
CaoiicTBa TBepABIX | CamocTosTe bHAS paboTa o0y4arommxcs [1]
TeJa

Ne5 «M30mpouecchi».

Ne6 «Oxonoruueckue npoOIeMsl, CBSI3aHHbIE C IPUMEHEHUEM
TEIJIOBBIX MaIIH»

Ne7 «IIpobnembl 3HEprocOepeKeHUs».

Ne8 «Poib TENIOBBIX JBUTATENEH U OXpaHa OKpYXKarolien
cpeab.

Ne9 «OcHoBHBIE MOJIOKEHUSI MOJIEKYISIPHO-KUHETUYECKON
TEOPUN»

Nel0 «Monekynsipraas ¢pusuka. TepMoauHaAMHUKAY.

Paznen 3.




DJIeKTPOAMHAMMKA

Conep:xanue yueOHOro MmaTepuajia

1 | DnexTpuueckue 3apsbl. 3aKkoH COXpaHEHUS

[1]

3IEKTPUYECKOTO 3apsa. 3akoH Kynona. §9.1-9.2
2 | DIeKTpUYECKOEe TMOJIe HM  €r0  HalpsSKEHHOCTb.
[Torennuman nons. Paznocts norenuanos. CBsizb MEXKIY
Tema 3.1 HaIPSHKEHHOCTBIO U PA3HOCTHIO MOTEHIINAJIOB. §9.3-9.7
JJ1eKTpHYecKoe 3 | [IpOBOMHHUKHN ¥ IMAJICKTPUKH B DJICKTPHUECKOM TIOJIC
moJe JJeKTpudeckass  eMKOCTh. KoHaeHcatopel W HX
COCIMHEHUS. DHEPTHUSI DJIEKTPUUYECKOTO MOJIS. §9.8-9.12
IIpakTuyeckoe 3ansitue NoS:Pemenue 3agady mno Teme [1]
SJICKTPHUICCKOC 1I0JIC. I'maBer Nel;7;13;16 ctp202-
203
Conep:xxanue yueOHOro MaTepuaJia
1 | [locrosHHbI  smekTpuyeckuii Tok. Cwmia  ToOka, [1]
HaIpsDKEHUE, SJEKTPUUYECKOE COMPOTUBJIICHHE U €ro
3aBUCUMOCTh ~ OT  T€OMETPHUYECKHUX  pPa3MEpoB |
TeMreparypbl. CBepXIpoBOAMMOCTh. 3akoH Oma ais §10.1-10.5
2 | yyacTka Ieru.
OJIC ucrounmka Toka. 3akoH OMa IS TOJTHOW IICTIH.
Coenunenus npoBOAHMKOB. CoeaMHEHUE HCTOYHUKOB
3 AIIEKTPUYECKOM IHEPTUU B OaTapero. §10.6-10.9
Tema 3.2 TennoBoe AeCTBUE DIIEKTPUUECKOTO TOKA. 3aKOH
3aKoHbl Jlxoyns-Jlenna. PaboTa 1 MOIIHOCTH TOKA. §10.10-10-12

NMOCTOAHHOI'0 TOKA

IIpakTuyeckoe 3ansaTue Ne6: PermieHue 3amau 1o teme
3aKOHBI TOCTOSHHOI'O TOKA.

[1]
I'maBbt Nel-8 ctp219

CamocrosiTeibHast padoTa 00y4arOImMXxcs:

Nell "3axonst Oma 15 yyacTka U JUis OJIHOM 1enu",

Nel2  "Pacdyer  SKBUBAJIEHTHOIO  CONPOTUBIEHUSA  JUIS
Pa3JINYHBIX CIIOCOOOB COETMHEHHUS IPOBOJHUKOB",

Nel3 "PaboTta v MOIIHOCTH MOCTOSIHHOT'O TOKa",

[1]




Nel4 "3akon JIxoynsa-Jlenna"
Nel5 "3axonst Oma. CoequHeHHs IPOBOJHUKOB"

Tema 3.3
DJIeKTPUYECKH i TOK
B MOJIYNIPOBOIHUKAX

Conep:kanue y4eOHOT0 MaTepuaJia:

1 | CoOcrBennas u MIpUMeCHast MIPOBOIMMOCTHU
MOJTYITPOBO/THUKOB. [ToynpoBOIHUKOBBIIA JIAO/I. §11.1-11.2
ITos1ynipoBOIHUKOBBIE IPUOOPBI.

JlaGopaTopHble padoThbI: [1]

Ne3 «Omnpenenenue yAEIBHOTO COTIPOTHUBIICHUS

MIPOBOIHUKAY; §10.4-105

Ned  «M3yuenus 3axkona Oma Juisi  ydyacTKa II€MH,

MOCIIE0BATEIHHOIO U apalIeIbHOTO COeIMHEHUS Y, §:10.3

Ne5  «M3mepenune 3/1C u BHYTpEHHETO CONPOTUBIICHUS

MCTOYHUKA TOKA.». 1:§10.6-10.7

CamocrosiTesibHAas padoTa 00y4alOIIMXCS:
Nel6"DnekTpuueckuil TOk B MeTauiax", "IneKTpuyecKkuii
TOK B 3JIEKTpoJuTax",

(1]
§16.1-16.2:§18.1-18.5;

§19.1-19.9;  §20.1-20.11;

Nel7 "Onexrpuueckuii TOK B razax", §21.1-21.6.

Nel8 "DnexTpuueckuii TOK B MOIYIPOBOJHUKAX",

Ne19 "TTonynpoBogHUKOBBIE TPUOOPHI, UX TPUMEHEHHE™

Conep:xxanue yueOHOro MaTepuaJia

1 | Bektrop WHAYKIMKW MarHUTHOro mons. JledcTBue [1]
MarHuTHOTO TOJsi Ha TPSMOJMHEHHBIA TPOBOJHUK C §12.1-12.5
TOKOM. 3akoH Awmmnepa. BsaumoneiicTBue TOKOB. §17; 28.

Tema 3.4 2 | MarauTHeIi MOTOK.
MarHuTHoe 1oJie PaGora mo mepeMmemieHHI0 TPOBOJHHUKA C TOKOM B

MarHuTHOM IoJie. JleficTBMe MarHMTHOIO TOJIs Ha
newkymuiics 3apsa. Cuna Jlopenma. Omnpenenenus §12.6-12.8

YETBHOTO 3apsa/a. Y CKOPUTENN 3apsHKEHHbIX YacTHII.

IIpakTnyeckoe 3ausaaTue Ne7: PemeHuwe 3amady mo TemMam




3akoH Amnepa u cuia JlopeHiia.

[1]
I'maBer Nel-7 cTp242

CamocrosiTesbHasi padoTa 00y4ar0IMXCcs

[1]

Ne20 «MaruutHOE 110J1e 3eMIN» §22.1-22.19
Ne21 «PagmnanmoHHbBIE OsSIca 3eMIIN. »
Conep:kaHue y4eOHOT0 MaTepuaJia
1 | DnexTpoMarHuTHas WUHIYKIIHSL. Buxpesoe [1]
AIEKTPUUECKOE TOJIE. §13.1-13.2
Tema 3.5 CamouHIyKIHs. DHEPrUusi MAarHUTHOT'O MOJIS. §13.3-13.4
DJIeKTPOMArHUTHAasI
IIpakTuyeckoe 3ansaTue Ne8: Pemenue 3amau mo temam
HHIYKIUS
3akoH 3/M uHAyKnuu, D/IC caMOMHIyKIIMH, HHIYKTUBHOCTH,
SHEPrusi MArHUTHOTO TOJSL. [1]
I'maBet Nel-5 cTp253
Paznen 4
Kose0anus n
BOJIHBI
Conep:xxanue yueOHOT0 MaTepuaJia
1 | KonebatenpHoe aBrkeHue. ['apMoHHUecKkue KojaeOaHMs. [1]
CBoOognbie  MexaHudeckue KonebOanus. JIuHeiHbIe
Tema 4.1 MexaHW4Yeckue KosebarenbHble cucteMbl. [IpeBpamienue
Mexanunueckue SHEPTUU TpH KosebaTenbHOM ABMKEeHUU. CBOOOIHBIE §14.1-14.7
KoJIeOaHNS 3aTyxaronme MexaHndeckue KosieOanus. BeiHyX)IeHHBIC
MeXaHHYeCKHe KoueOaHusl.
IIpakTuyeckoe 3ansiTue No9: Pemenue 3a1ay mo remMam: [1]
MexaHnueckue KojieOaums. T'naBer Nel-7 CTp273
Conep:xxanue yueOHOT0 MaTepuaJia
Tema 4.2 1 | Ilonepeunsie W TMPOJOIBHBIE BOJHBI. XapaKTEPUCTHKH [1]

Yupyrue BoJHbI

BOJIHBl.  YpaBHEHHE  IUIOCKOM  Oerymieid  BOJIHBI.
WNnrtepdepennus BonH. [loHsTHe O Audpakuuu BOJH.
3BYKOBBIE BOJIHBL. YJIBTPa3BYK U €r0 IPUMEHEHHE.

§15.1-15.7

Tema 4.3

Conep:kaHue y4eOHOT0 MaTepHuasa

[1]




DaexTpomarautHblie | 1 | CBoOOaHbIC AJIEKTPOMArHUTHBIE KoJie0aHus.
KoJIe0aHus [IpeBpaimienne »Heprum B KoOJIeOATEIBHOM KOHTYpE.
3aryxarolue MEeKTpoOMarHuTHele kojaedbanus. ['enepatop §16.1-16.5
He3aTyXaroluX AIIEKTPOMArHUTHBIX Kosie0aHui.
2 | BeIHYXICHHBIC 2IEKTPUYCCKUE KOJICOAHUS.
[lepemennbiii  TOK. I'eHepatop NEPEMEHHOr0 TOKa.
EmkocTHOE u UHIYKTUBHOE COIIPOTHBIICHUE
MepeMEHHOro Toka. PaboTa M MOIIHOCTH MEPEMEHHOIO
Toka. 3akoH OMa g 3JEKTpPUYECKOM  Lienu §16.6-16.13
nepeMeHHoro Toka. ['eneparop Toka. TpaHcopmaTopsl.
Toku BbICOKOW YacTOThl. [loyuenue, nepenava u
pacnpeziesieHue 3JIEKTPOIHEPTUH.
IIpakTyeckoe 3ansaTue Nel0: Pemenue 3a1ay no remam [1]
KOJIe0aHUS ¥ BOJHBI. ['11aBbI
Nel-4; 9,11 crp313
Conep:xxanue yueOHOro MaTepuaJia [1]
1 | DnexTpoMarHuTHOE TOJIe Kak OCOOBIM BHUJ MaTepuu.
DNEeKTPOMarHuTHbIE  BOJIHBIL. Bubparop I'epua. §17.1-17.5
OTKpBITHIH KOJIeOaTeNnbHbBIN KOHTYp. M300peTenue paauo
A. C. IlonossiMm. [lonsitue o paauocssasu. [Ipumenenue
3JIEKTPOMArHUTHBIX BOJIH.
Tema 4.4
CamocrosiTeibHas padoTa 00y4yaommxcst
JJIEKTPOMarHMuTHhIE Ne22 «I1oThe6 -
° peduTen TOKa — UX HOMUHAJIbHbBIE 3HAUEHUS. »
BOJTHBI Ne23  «PasButue osnexkrtposHepretukun B CapaTOBCKOH [1]
obmnacti», I'maBer Ne29; 30; 31; 32; 33;
Ne 24 «Pa3ButHe CpeJCTB CBI3N», 34.
Ne 25 «Kocmuueckre HICTOUHUKU PaAHOU3ITydEeHUS. DNEeKTPOHHO-OHOIMOTE HAs
cUcTeMa.
Pa3nen 5
OnTuka
Tema 5.1 Copaeprxanue y4eOHOro MmarepuaJia




IIpupoaa cBera

1 | CkopocTh pacmpocTpaHEHHsI CBETa. 3aKOHBI OTPAXKCHHS
U npenomiieHus ceera. [lonHoe orpaxenue. JInnszel. ['1a3
Kak onrtudeckas cucrema. Onruueckue mpuOopsI.

[1]
BBenenue.
§18.1-18.6

Tema 5.2
BoJinoBble cBoOlicTBa
cBeTa

Conep:kaHue y4eOHOT0 MaTepuaJia

1 | Unrepdepennus CcBeTa. KorepeHTHOCTB.
Wutepdepenius B TOHKUX IUIeHKax. [lomockl paBHOM
TOJIILHHBIL. Konpua ~ HeroTOHA. Hcnonb3oBanue
uHTepepeHIy B Hayke U TexHuke. Judpakuus ceera.
2 | ludpakuuonnas pemierka. Ilonstre o romorpadum.
[Tonspusanus nonepeunbix BoOJH. [lonsipusanus ceera.
JIBoitnoe nmyuenpenomienue. [lomspaer.  ducnepcus
ceera Buawl criektpoB. YibTpaduonaeToBoe u
uH(ppakpacHoe u3IydeHHe. PEHTreHOBCKHE Jy4d HUX
IIPUPOJIa U CBOMCTBA.

§19.1-19.8

§19.9-19.16

IIpakTH4yeckoe 3aHsATHE
Nell: Pemrenue 3amad mo TeMaM ONTHKH.

[1]
I'nmaBet Nel,4,7,10 ctp373

Pa3znes 6
JIEeMEeHTBI
KBaHTOBOM (pM3HKH

Tema 6.1

Conep:xxanue yueOHOT0 MaTepuaJia

1 | KanroBas rumnores3a [lianka. @oronsl. BHemuuii u

[1]

KBanToBas ontuka BHYTpeHHUHI GoTodddekt. Tunsl GporornemMeHToB. §20.1-20.3
Copepxanue y4eO0HOro MmarepuaJia [1]
1 | PasButHe  B3MJISIOB  HAa  CTPOCHHE  BEIIECTBA.
Tema 6.2 3aKOHOMEPHOCTH  aTOMHBIX  CIEKTpax  BOJOpOJa.
®du3nka aroma Anepnas mogens atoma. OnbiTel D. Pesepdopra.
Mopens atoma Bomopoaa mo H. bopy. KsanrtoBbie §21.1-21.5

r'eHEepaTOPEL.

Tema 6.3

Conep:kaHue y4eGHOT0 MaTepuasa

[1]




duzuxka aTOMHOI0

1 | EcrectBennas paZio0aKTUBHOCTb. 3aKoH

sipa paanoakTuBHOro pacnaga. CrocoObl HaOMIOACHUS H
perucrpanuu 3apsoKeHHBIX dactull. Dddext BaBunona- §22.1-22.4
2 | Yepenkosa.
Crpoenue aromHoro siapa. Jledekr maccel, 3HEprus
CBSA3M W YCTOMYMBOCTh aTOMHBIX sjaep. SnepHbie §22.5-22.6
3 | peakuuu. MckyccTBeHHas! paJiiOaKTHBHOCTb.
Henenne Ttsokenbix spaep. llemHas snpepHas peakums.
VYiopasnsemas LenHas peakuusa. SnepHblii  peakTop.
[Tonyyenne  paguoOaKTUBHBIX  HM30TONOB M ux §22.7-22.13
NpuMeHeHue. brosornyeckoe NeMcTBUE paaguOaKTHBHBIX
U3JIy4eHUl. DJIeMEHTapHbIE YaCTULIbI.
I[IpakTuyeckne 3ansaTusi Nel2: Pemenue 3amau mno temam [1]
CTPOEHHUSI aTOMa U KBAHTOBOM OITHUKE. I'mabl Nel,2,5 cTp383 Ne3.4
ctp394 Nel-6 ctp415
CamocrosiTesibHasi padoTa 00y4arOUIUXCH: [1]
Ne26 «Pa3BuTHE aTOMHON SHEPrETUKI raBeiNe37; 39.
No27 «OnTuyeckrue KBaHTOBBIE TEHEPATOPHD DIIeKTPOHHO-ONGIHOTE HAs
Ne28 «AHanu3 mNpUYMH U TOCHEICTBUM  KPYIMHEHIINX CHCTEMA
AJIEPHBIX KaTacTpod»
Paznen 7
AcTpoHOMUA
Conep:xxanue yueOHOro MaTepuaJia [1]
Tema 7.1 1 | Hamra 3Be3nmHas cucrema-I amaktuka. Jpyrue raakTHKY.
CrtpoeHue n beckoneunocts Bceenennon. Ilonsitue o kocmosiorumu.
pa3BuTHe Pacmmmpsiromrass Bceenennasa. Mogenb ropsiaeit
Bcenennoi Bcenennoii. Ctpoenue u npcxoxaeHue ['anakTuk. §23.1-23.6
Tema 7.2 Conep:xanue yueOHOro MaTepuaJia
IBOJTIONUSA 3BE3/. 1 | Tepmosimepusiii  cunTe3. IIpoGnema  TepmosiepHOI [1]
I'mnoresa sHepreTuku. DHeprust ConmHIa 1 3B€37. DBOJIOIUS 3BE3/.
MPOMCXOKICHU S [Ipoucxoxaenne CoNHEUHON CUCTEMBI. §24.1-24.5




CoJuaneuHnoi

CHCTEMBI.
IIpakTuyeckune 3ansaTuss Nel3 Pemenue 3amau 1o 8 §23.1-40.3
acTpodus3uke
CamocrosiTeibHas padoTa 00y4yaommxcst [1]
No28 «["anmakTrka u €€ U3ITydEHUs. », §40.1-40.3
Ne 29 «OBomonmu ["anakTuky, 3 DJIeKTPOHHO-OUOIMOTEHAS
No30 «3Be3nbl v UX CyIbOBI.» CHCTEMA
Bcero 183




3. YCJIOBMS PEAJIM3AIIAA PABOYEN ITIPOT PAMMBI

3.1. TpeboBaHusi K MUHUMAJIbHOMY MaTepPHAJIbHO-TEXHUYECKOMY O0ecriedeHuI0 00ydeHust
N0 AUCHUIIHHE

Peanu3anus paboueii mporpaMMsbl AUCHUILIMHBI TpeOyeT Hanu4us ydyeOHoro kabunera Ous3nku:
25 1mocaIouHBIX MECT, MEJIOBasl I0CKa, JTabopaTopun (PU3UKU U AIEKTPOTEXHUKH.

JlaGoparopus (U3MKU U SIEKTPOTEXHUKHU JOJKEH ObITh OCHAIIEH CPeACTBAMH OOydeHUs IS
MIPOBE/ICHUS CIEAYIOIIUX BUJIOB 3aHATHIH: JEKIIMOHHBIX, TPAKTUIECKUX U JTAOOPATOPHBIX padoT.

Texnuyeckue cpeiacTBa OOYy4YEHHs: CAMA-IPOEKTOpP, KOMIIBIOTEP, IMPOEKIIMOHHBIM 3SKpaH,
KOJIOHKH.

CpencrtBa 00y4eHus 1abopaTopuu:

METOJMYECKHE YKa3aHUS K BBIIOJIHEHUIO JTJa00pAaTOPHBIX padoT;
JTMHAMOMETD;

[IAPUKHU, KAMEPTOH, CeKYHIHBII MasTHUK, METPOHOM;
MaHOMETp, 0apoMeTp, TEPMOMETP, IICUXPOMETP, TUTPOMETD;
ammy’a ¢ 3pupom;

METaJITNYECKHE KapKachl;

MO/IENTb TIPOCTPAHCTBEHHOMN PEIICTKH;

napaduH, CTeKJIIHHas TpyOKa (0ropeTka), KpUCTallbl;

O DJIEKTPOCTATUYECKUH MAATHUK, CTEKISIHHAs M HOOHHUTOBAas MAJOYKH, DSJIEKTPOCKOII,
ANEKTPOMETP, PNEKTPUUECKU CyNTaH, HAOOp MPOBOJHUKOB U JUAJICKTPUKOB, DJIEKTPOU3IMEPUTEIHHBIC
puOopbI(aMIIepMETp, BOJIBTMETP, BATTMETP);

[0 MarHuThl, paMKa, >KeJIe3HbIe OMHIKH, CONeHH, Karymka Ha 4B,Tpachopmarp,KkoHIeHCATOD
MOCTOSIHHOM ~ €MKOCTH,  TEePEMEHHOM  €MKOCTH,  JHPJIEKTPUK, Oarapes  KOHJIEHCATOPOB,
TJI0CKOTapauieNbHas TUIAaCTUHKA;

O JuH3bl, Ouonpusma @DpeHens, AUPPAKIUOHHAS PELICTKA, CHEKTPOCKON, TPEXTpaHHAs
IIpU3Ma, MOJIeNIb PEHTT€HOBCKOM TPYOKH, SKpaH;

O Ha0oOp MOIYNMPOBOJHHUKOB, TMOJYIPOBOJHHKOBEIM MO, TpaH3UCTOp, (oToperne, Kamepa
MOHU3UPYIOUIMX YACTHII, CYUCTUUK MOHUZUPYIOIINX YACTHIL;

O rio0yc 3B€31HOr0 HeOa, BOJTHOBasIMAIIIMHA, CHIIB(OH.

oooooooao

JIMueH3nOHHOE TPOrPaMMHOE OOECIIeUeHHe: MaKeT MpHKIaHbIX mporpamm MSOffice

DIIEeKTPOHHO-OUOIMOTEUHAs CUCTEMA.

«9BC IPRbooksy», OO0 «Aii [1lu Op Meauay», norosop Nel812-17ex 44 ot 12.07.2017. Cpok
JNEUCTBUA: 12 KaJIeHAapHBIX MECSIIEB.

OBbC «OnexkTpoHHas OubIMOTEKa TeXxHHYecKOoro By3a», OO0 «llomutexpecypcy», TOTOBOP
Nel813-17 en 44 or 12.07.2017. Cpoxk neiictBus: 12 kaieHAapHBIX MECSIICB.

OBbC «Jlampy, OO0 «3natenbctBo Jlauby, moroop Ne 1811-17 en 44 ot 12.07.2017
noroop Ne 1950-17 e 44 ot 04.08.2017. Cpok neiicTBus: 12 KaleHIApPHBIX MECSIICB.

«3BC elibrary», OO0 «PYHO3b», norosop Ne 60-31 DA/17 «O0 oka3aHuU YCIyT 1O
MPEIOCTABICHUIO JTOCTYIA K AJIEKTPOHHBIM m3naHusiMm» ot 04.04.2017; momoiaHHUTENBHOE COTIIAIICHNE
Nel (x moroopy Ne 60-31 DA/17 or 04.04.2016) ot 05.04.2017. Cpoxk neiictBus: 12 xajeHmIapHBIX
MeCsIIIeB (JIOCTYTI K IMOAIMCKE COXPAHSIETCs B TeUeHUE 9 JIET 110 UCTEUESHUH CPOKa JIOTOBOPA).

- Komnekuus poccHiiCKMX IKYpHAJOB B TOJHOTEKCTOBOM M 3JCKTPOHHOM  BHJE,
Elibrary.ruhttp://Elibrary.ru/projects/subscription/rus_titles_open.asp.

- Pecypcel m3natenscTBa Springerhttp://link.springer.com/

- XKypnaner American Phisical Society http://journals.aps.org

- Xypnansr Royal Society of Chemistry Journals http://pabs.rsc.org/en/journals



http://elibrary.ru/projects/subscription/rus_titles_open.asp
http://elibrary.ru/projects/subscription/rus_titles_open.asp
http://link.springer.com/
http://journals.aps.org/
http://pabs.rsc.org/en/journals

- OBC «JIanw» http://e/lanbook.com/. TocTymn k HekOTOpHIM pasaenam DBC, B COOTBETCTBUH C
CornamieHueM o COTpYIHUYECTBE

3.2. Y4edHo-MeToAMUYECKOE 0OecTiedeHrne 00yUeHusl Mo TUCIUIINHE

OcHoBHbIE yUeOHbIe U3TaHUSI:

1. ®usuka g npodeccuil  CHENMATBHOCTEH TEXHUYECKOTrOo MNpoQuiis: Y4eOHHK IS
o0pa3oBaTeNbHBIX YUPESXKIECHUH cpenHero npodeccnoHanbHoro obpazoanus. JmurpueBa B.d. M.:
N3narenbckuii neHTp «Akagemusi», 2014.

2. 3amaun mo ¢usuke: y4yeOHOe mMocoOue as CTYIEHTOB OOpa30BaTENbHBIX YUYPEKICHHUN
cpennero npodeccronanpsHoro oopazoanus/Imurpuesa B.d.M.: M3naTenbCkuil HEHTP «AKaIeMHs»,
2013

3. A.B. ®upcos; oz pexa. T.1. Tpohumoroii. M.: MU3narensckuii nentp "Axanemus', 2014

4. CnpaBoyHHK Mo ¢usuke: yued. mocoOue st o0Opa3oBar. YUpexkJASHU Hady. U cpel. mpod.
obpaszosanus T.U. Tpodumona, A.B. ®upcos M.: U3narensckmii ientp "Axagemus’, 2013

5. ®uzuka s npodeccuii U crenuanbHOCTel TexHudeckoro npoduns. JlaboparopHblit
npaktukyM  [murpuesa B.®., Kopxyes A.B., Mypraszuna O.B.1] «Akanemusi» 2015

Meroauueckue yka3aHus il 00yJaroIUXcsl M0 OCBOCHUIO TUCIUTLIHHBIL:

1.MeToauueckue yka3zaHus Ui MPOBEACHUS MPAKTUYECKUX paboT mo cnenuanbHocT 15.02.01
MoHTax ¥ TEXHHYECKas OKCIUIyaTalus IMPOMBIIUICHHONO 000pymoBaHus (IO  OTPacisM),
npenojasatenb CKM u O Mazanosa C.A..,2015 1.

2. Meronnveckue yka3zaHus JUIS TPOBEJCHUS CaMOCTOSITENBHBIX Pa0OT MO CHEIHAIbHOCTH
15.02.01 MoHTax M TeXHHYECKas 3KCIUTyaTallus MPOMBIIUICHHOTO 000pynoBaHMs (IO OTpacisaM),
npenogasatens CKM u O Mazanosa C.A..,2015 .

HNHuTepHer-pecypcesl:

1. http://school-collection.edu.ru/ - Enunast kosekuus udpoBbIX 00pa3oBaTeIbHBIX PECYPCOB

2. http://fcior.edu.ru/ - ®enepanbHbiii HEHTP HHPOPMALIMOHHO — 00PA30BATEIBHBIX PECYPCOB

3. http://window.edu.ru/ - Ennnoe okHO 10cTyIa K 00pa3oBaTeabHBIM pecypcam

4. http://www.ege.edu.ru/ -  Tlopran  uHbOpMAalMOHHON  momuepkku  EmuHOrO
rOCY/IapCTBEHHOTO IK3aMEHa

5. http://www.alleng.ru/edu/phys.htm - O6pa3oBarenshbie pecypcbl MutepHera — Ousnka

http://omczo.org/publ/259-1-0-2770 - O6pa3oBatebHbIC HHTEPHET - PECYPCHI IO (HU3HKE



http://e/lanbook.com/
http://school-collection.edu.ru/
http://fcior.edu.ru/
http://window.edu.ru/
http://www.ege.edu.ru/
http://www.alleng.ru/edu/phys.htm
http://omczo.org/publ/259-1-0-2770

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA JUCIUIITINHBI

KOHTpOHB " OLCHKA pE3yJIbTaTOB OCBOCHUSA NUCHHUINIMHBI OCYHICCTBIIACTCA NPCIIOJaBaTCIICM B
mpouecce MNpOBCACHUA IMPAKTHUYCCKUX 3aHATHH H na6opaT0prlx pa60T, TECTUPOBaHHUA, a TaKKE
BBITTOJIHCHU A 06yT-IaIOH_II/IMI/ICSI UHAUBUAYAJIbHBIX 3a,uaH1/1171, IIPOCKTOB, PICCJIC,[[OB&HI/Iﬁ.

(I)OpMBI U METOABI KOHTPOJIA X1 OLIEHKHU PE3yJIbTAaTOB Oﬁy‘leHI/IH

Pe3yabTarbl 00yuyeHusi (0CBOEHHbIE

OcHOBHBIC IOKA3aTeJH OLECHKH

@®opMbI U METOABI

YMeHHsl, YCBOCHHbIE 3HAHNS) pe3yJbTaToB KOHTPOJIA
YMEThb:
Y1 — pelleHue 3a7ad Ha BBIUHUCICHHE |— TEOpETHYECKHe
- ONUCBHIBATb U OOBACHATH (PU3UYECKUE | CKOPOCTH, PACCTOSIHUS, MACC TEJ, BOIIPOCHI,
SBJICHUS. M CBOWCTBA TEIN: JIBHKCHHC | — BBHIYUCIICHUE YCIOBHMI PABHOBECHS TCCTUPOBAHMUE,
TEl M HCKYCCTBEHHBIX CIYTHHUKOB | Tem; NPaKTUKYM,
3emun; CBOKCTBA ra3oB, JKUIKOCTEH M |— pemeHHe NpakTUYECKHMX 3ajad Ha |  JIaDOpaTOpHas
TBEPIABIX  TEN;,  OJIEKTPOMArHUTHYIO OCHOBE CBOMCTB ra3oB " pabora,
UHAYKIIHNIO, pacnpoOCTPAaHEHHE |  >KUAKOCTEN; KOHTPOJIbHAS
AJIEKTPOMAarHUTHBIX BOJIH; BOJIHOBBIC | — pprqpicIIeHHE koo(¢umuenta | pabora;
CBOMCTBAa  CBECTA; W3J1y4YCHUE u TIPOYHOCTH TBEP/IBIX TEIL;
HOTJIOTICHUC CBeTa aTOMOM; | — pernieHHe 3a/1a4 HA OCHOBE 3aKOHA
oroddpexr... JJIEKTPOMArHUTHON UHIYKIUU;
Y2 — pelleHHe 3aJad Ha pacyeT UIMH
- OTIMYaTh THUIOTE3bl OT HAYYHBIX |  popy:
Teopui — MOPEJCTaBICHHE  CHEKTPaIbHOTO
Y3 aHaliM3a, €ro  IpakTudeckoro |~ IPAKTHKYM,
- ONpeneNsITh XapakTep (U3NYECKOTo IPUMEHCHHS; nasepHoii | J1aboparopHast
mpouecca  mo - rpaduky, Tabmmue, YCTAaHOBKH M €€ IPAKTHYECKOTO pabora;
opmyre IIPUMEHEHNUS;
Y4 — CONOCTaBJIEHUE HAyYHBIX (DAaKTOB |— J1abopaTropHas
- ACIaTh BBIBOJBI Ha OCHOBC C IeHCTBUTEIIFHOCTHIO; pabora;
HKCIIEPUMEHTATBHBIX TAHHBIX — BBIABIDKEHHE THIIOTES u

MOCTPOEHUE MOJIENEH;
Y5 — BBINIOJIHEHUE KCIIEPUMEHTAIBHBIX |— MPAKTUKYM,
- IPUMEHSTH TMOJIyYeHHbIE 3HAHUA JJIA |  3a/]ad; nabopaTopHas
pemenus GU3NYECKHUX 3a1a4; — 3ammTa NPAKTUYECKUX ¥ pabora,  JOKian,
Y6 1a00paTOpHBIX PadoT; coo011eHue,
- HCIIONB30BAaTh NPUOOPETEHHBIE | — BEITIOTHEHNE TECTUPOBAHUS; pedepar,
3HaHUA W YMCHUS B IIPAKTHYCCKOH |— pereHmHe KOHTPOIBHBIX PaboT; Ipe3eHTaLNs;
JEATENIbHOCTH ¥ IIOBCETHEBHOM KM3HU; | _ primosHEeHKe JIOKITA/I0B

cooOuieHui, pepepartos;
yi — IUJTaHUPOBAHUE IIPOBEJICHUS |— TEOPETUUECKUE




- IIPUBOJUTH IIPUMEDPBI, OIIBITA, BOIIPOCHI,
IIOKa3bIBAIOIINE, YTO: HAONIOJNCHUS U cOOpKa yCTaHOBKH I10 CXEME naboparopHas
JKCIIEPUMEHT SIBIIIIOTCS OCHOBOM IS IPOBEJCHNE HAOIIOICHUS; pabora;
BBIIBJKEHUA  T'HIOTE3 U TeOpI/II71, CHSITHE IIOKa3aHUU C (1)H3quc1<1/1x
[IO3BOJIAIOT  IIPOBEPUTH  HMCTHUHHOCTH IprOOPOB;
TEOPETUYECKUX BBIBOJOB; (pU3HUECcKas COCTaBJICHUE TabIHII
TEOpHsl JAcT BO3MOXKHOCTb OOBSCHATH 3aBUCUMOCTH BEJINYUH u
U3BECTHBIC  SIBJICHUA  IPUPOABI U TI0CTpOeHHUE IpadHKOB;
HayyHble (haKThl, TIOACKA3bIBATh €LIC HE | _ cocTaRiICHHE oTuera "
U3BECTHBIC ABJICHUS; dbopmynupoBka BBIBOJIOB 0

IpoieJIaHHOM pabore;
Y38 IIJIaHUPOBAHUE IIPOBENICHUS (— TEOPETUYECKUE
- NIPUBOJUTHL IIPUMEPHI IIPAKTUYECKOIO OIIBITA; BOIIPOCHI,
HUCIIOJIB30BAHUSA (1)I/ISI/I‘IGCKI/IX 3HAaHUU U c6opKa YCTaHOBKH IIO0 CXEME; JIa60paT0pHa$I
3aKOHOB:  MEXaHUKM B  TEXHUKE, NpoBeieHNEe HAOIOACHNS; pabora,
TEPMOJAVHAMUKH U JJIEKTPOJIUHAMUKY B CHATHE TIOKA3aHHil ¢ (PU3NUECKHX KOHTPOJIbHAS
OHEPreTUKE; JJIEKTPOMArHUTHBIX IPHGOPOB; pabora;
U3ITyqeHHH B paano- | — cocraBieHue TabIUI 3aBUCHMOCTH
TCJICKOMMYHHUKALMAX, KBAHTOBOM |  pejpum 1 TOCTPOCHHE IPAGHKOB;
$U3MKH B CO3/aHHH SICPHOM COCTaBIIEHUE OTUSTA U CO3/IaHHE
SHCPICTHKH, JIa3CPOB BBIBOJIA 110 TIPOJIENIAHHOM padoTe
Y9
- U3MEpATh Pl PU3MUECKUX BEIWYMH,
IIPEJCTaBIAA PE3yNAbTaThl U3MEPEHUM C
Y4ETOM HX IOrPEIIHOCTEN
Y 10 OlleHKa 0030pa MHPOPMALIUHU [0  (— TEOPETUYECKUe
- BOCIpHHMMATb H Ha OCHOBE | MHTepHET-pecypcam, BOIIPOCHI
MIOJIyYEHHBIX 3HAHMM CaMOCTOSITEIBHO coobmienusim  CMMU, nHayuHo-
OLICHUBATH UH(pOpMALHIO, NOMYJSIPHBIM CTAThsIM,
cojepxairytocs B coobmenusx CMU, MOATOTOBKA MTPOEKTOB,
HurepHere, Hay4HO-TIOIYJIAPHBIX NPE3EHTALMI M MX 3aIlUTa;
CTaThsIX
— 3HATD:
31 IIPEJICTaBICHHUE MNOHATUN |— TEOPETHYECKUE
- CMBICH TIOHATHH:  MarepuajbHas ¢usnueckux sBIEHUI U CBOMCTB BOIIPOCBHI,
TOYKA, IIOCTYNATENbHOE [BIKECHHE, BEIIECTB; TECTUPOBAHUE;

BpamaTCJIbHOC ABHXKCHUC, a0COJIFOTHO

TBEPAOC TECJIO0; TCIIJIOBOC JBUIKCHUC,

TCIIJIOBOC  paBHOBECHUC, BHYTPCHHAA

SHCprusi, BCIICCTBO, 4TOM, AaTOMHOC

AP0, UICAIBHBIA TIa3; BJIEKTPHUYECKOE

B3aUMOJICHCTBHE, AIEKTPUYECKUN

OTJIMYHME THIIOTE3 OT HAYYHBIX
TEOPUL;

dbopmyIupOBKa (bu3HIecKrx
3aKOHOB M OOBSCHEHHE Ha WX
OCHOBE DPa3IMYHBIX SBICHUN
MPUPOJIBI i TEXHHUKH;




3apsill, JIEMEHTAPHBIN JIJIEKTPUYECKUI
3apsn,
Oau3KoIelicTBIE,

QJICKTPOMArHuTHOC II0JIC,

CTOPOHHU  CHUIBI,
AJIEKTPOABMKYIIAsL  CHIIA,
WHIYKITUSA,
MarHuTHas

MarHuTHas
MarHUTHBIN HOTOK,
MPOHUIIAEMOCTb,
TEPMOAIEKTPOHHAS IMHCCHS,
coOCTBEeHHas U IIpUMECHast
[IPOBOJUMOCTb, p- H- IEpexox B
MOJYIPOBOJHUKAX, 3JEKTPOMArHUTHAs
MHIIyKIUS,, CAMHAYKIMS; (DOTOH, aToM,
PO, MOHU3MpYIOIIee

(buzmveckoe

aTOMHOE
U3JTy4CHUE; SBJIIEHUE,
THIIOTE3a, MOHHU3HMPYIOIIEEe H3JIyueHHE,
IJIaHeTa,

3Be3/1a, rajaKTHKa,

Bcenennas

— OHNpCACIICHHUEC CMBIC]IA, crocoba u

CIUHMI] HM3MEPEHUS OCHOBHBIX
(U3HYECKUX BEIIUYUH;

HOJyYeHHE MEePEMEHHOTO
Opd  PaBHOMEPHOM  BpAICHHH

BHUTKa B OJHOPOAHOM MAarHuTHOM

TOKa

oJe; npeoOpazoBaHue
NEPEeMEHHOTO TOKa C IIOMOIIBIO
Tparcopmaropa;
IP3BO/JICTBO, nepeaaya u
NOTPEOJICHUE IEKTPOIHEPIUH;

IMMOJIYYCHHEC SJICKTPOMArduTHBIX
IpUMCHEHHE WX B

pPaaroCBA3H U TCIICBUACHHU,

BOJIH H
00BICHEHHE IO 10 CHUA u
HUCITyCKaHUA CB€Ta

KBaHTOBas1

aTOMOM,
SHEpPIus,
HCII0JIb30BAaHUE J1a3€epa;

OIucaHue
sapa;
[IPEJCTABICHUE PAAUOAKTUBHBIX
W3JIyYEHUM U UX BO3JECUCTBUM HA
JKUBBIE OPTaHU3MBI;

cocCTaBa aTOMHOI'O

MIPEACTABICHUE CTPOCHUS IUIAHET,
0OBACHEHUS
3BE3, s dext
Homuiepa u Teopuu «pazOeraHus

ConHIla W 3BE31,
SBOJIIOIIUU
TalIaKTHKY, MIpEACTABJICHNE
BO3MOJKHBIX
SBOJIFOLIUU
00pa3oBaHUs MIIAHETHBIX CHUCTEM,
CoJTHEeYHOM CHUCTEMBEL.

CLIEHApUEB
Bcenennoii,
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- CMBICJI (I)I/I3I/ILI€CKI/IX BCJIMYUH:

CKOPOCTh, YCKOpEHHE,

MEXaHN4YECKas

Mmacca, Ccuia,
pabora,

MoJIIpHast

VMITYJIBC,
MEXaHUYeCKass  JHEprus;

Mmacca, KOJIMYECTBO BEIIECTBA,

BHYTPEHHSII  DHEprusi, abCONIIOTHAs
TEMIEPATypa, CPEIHsAss KUHETHYECKas
SHEPrus YaCTHI] BEIIECTBA, KOJUYECTBO

TCIIJIIOTHI, BHCMCHTapHBIﬁ

OMpCACIICHUC
MEXaHHUYCCKOT'O

XapaKTepUCTUK
TIBVKEHHST:
nepeMeneHus, CKOpPOCTH,
YCKOPEHHS;
dbopMynrpoBKa
Macchl, CHJIbI, UMITYJIbCa, paboThI;

ONpEICICHUN:

[IPEACTABIICHUE
XapaKTEPUCTHK:
BHYTPEHHEHN YHEPIUH, KOJIUYECTBA

DHEPreTUHYEeCKUuX
MEXaHUUIECKOMH,

TEIIOTHI;

— TEOpETHYECKHE
BOTIPOCHI,
TECTHPOBaHUE,
NPaKTHKYM,
nabopaTopHas
pa0ora,
KOHTPOJIbHAS
pabora;




NIEKTPUYECKUI 3apsj]l, HaIpsHKEHUE,
IIEKTPOEMKOCTb, cuia TOKa,
COIIPOTHUBIIEHUE, yIIeJIbHOE

COIMPOTUBIIEHUE, UHAYKTUBHOCTb, CHJIA
Jlopenua, cwia Ammepa; NOCTOSHHAas

[Inanka, PunGepra, paauyc
CTallMOHAPHOM  KPYroBOoH  OpOUTHI,
boposckuit panuyc; CKOPOCTb,
YCKOpEHHue, Macca, Cuila, HMILYJbC,

MEXaHHU4YCCKas pa60Ta, MEXaHHNYCCKas
OHEPIruA; MOJIIPpHaA Macca, KOJINYCCTBO

BCIICCTBA, BHYTPCHHAA OHCPI'H:,
a0bcoJroTHas TEMIICpaTypa, CpCaAHAA
KHHCTHYCCKAas OHCPI'usa qaCTun
BC€IICCTBA, KOJIMYECTBO TCIIJIOTBI,

AJIIEMEHTAPHBINA JJIEKTPUYECKUHN 3apsif,

HAIMpsOKCHUE, OJICKTPOCMKOCTh, CHJIA

TOKA, COIPOTHUBIICHHUE, yIEIbHOE
CONPOTUBIICHHE, UHAYKTHBHOCTb, CHJIA
Jlopenna, cuna Awmmepa; NOCTOSHHas
Ilmanka, Punbepra, panuyc
CTAallMOHAPHOM KPYroBON OpOMTHI,

bopoBcknii paguyc

dhopmyIupoBKa MTOHSTHI:
abcoroTHas TeMIeparypa,
KOJINYECTBO BELIECTBA, MOJSIpHAs
Macca, HaIPsSKEHHOCTD,
HaInpsOKCHHUE, COIIPOTHBIICHUE,

HHAYKTHBHOCTD, €MKOCTb. ..
MNpeaACTaBJICHUC BCJIIMYHMHBI
QJICMCHTAPHOTO  3JICKTPHUYCCKOI'O
CHUJI

3apsja, Jlopenua u

Awmrepa...
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- CMBICT  (PUBMYECKHX  3aKOHOB:
KJIACCUYECKOW MEXaHUKH, BCEMHPHOTO
TATOTCHUA, COXpPAaHCHUA OHEPTHu,
UMITYJIbCA;

MOJIEKYJISIPHO KMHETUYECKOW TEOPHH H
TCPMOANHAMUKH
AIEKTPUUECKOTO 3apsna,
SHCKTPOMaFHHTHOﬁ WHAYKIOWH, 3aKOHA
Kynona, »nekrponuza, oTpaxeHus U
nperoMiieHus: cBera, 3akoHa Oma ans
ydaCTKa U JJId TTOJTHOM T U IMpaBuI

MOCJICAOBATCIIBHOTO U MAapalJICIIbHOTO

COEJIMHEHUS; doroadpdexra,
nocrynatoB  bopa;  kimaccudeckon
MEXAaHUKH, BCEMHUPHOTO TATOTEHUS,

COXpPAaHCHUS SHCPIrUr, UMITYJIbCA,
MOJICKYJISIPHO KHHETHYECKOMI TCOPUU H
TEPMOANHAMUNKH

dbopmynupoBka 3akoHOB HpioToHA
U TIPUMEHEHUE UX JUISl ONHUCAHUS
MEXaHUYECKUX TTPOIIECCOB;

MIPE/ICTABICHHE 3aKOHa
BcemupHoro TSATOTEHUS 51
0o0BsICHEHHE B3aUMOJIEHCTBUS

buznyecKux Tem:

nepevncieHue u (HopMyIHpOBKa

3aKOHOB COXPAHEHHS: DJHEPIHH,
UMITYJIbCA, IIIEKTPHYECKOTO
3apsia;

dopmymupoBka 1 W 2 3aKOHOB

TEPMOTUHAMUKHN " ux
NPUMEHEHHE I OOBSCHEHUS
TETUTOBBIX MTPOIECCOB;

dbopMynupoBKa 3aKOHA

AIIEKTPOMArHUTHON WHAYKIIMH U
MIPUMEHEHHE €ro B padoTe
SJICKTPUYCCKUX MAIIIHH;

— TEOpPETUYECKHE
BOTIPOCHI,
TECTHPOBAHUE,
HPaKTHKYM,
nabopaTopHas
pa0ora,
KOHTPOJIbHAS
pabora;




IIEKTPUYECKOTO 3apsiza,
BHCKTpOMaFHHTHOﬁ WHAYKIOWH, 3aKOHAa
KynoHna, syiekTponn3a, OTPaKCHHUS U
IpeJIOMJICHUST CBeTa, 3akoHa Oma st
y4acTKa ¥ Ul MOJHOM LENH U TpaBHI
[OCJICIOBATEILHOTO W MapajlieIbHOTO
COCITUHEHUST; doroaddexra,

OCTyJ1aTOB bopa

— (opmynupoBka

3-x
o0BsicHEHHE

3aKOHOB
dbotoapdexkra u
KBaHTOBOU IPUPOJIBI CBETA;
dopMynMpoBKa ¥ TPUMEHEHHUE
3aKOHOB IIPEIOMIICHUS u
OTpa’KeHHsI CBETA.
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- BKJIQJ] POCCHUHCKHX M 3apyOemHBIX
YUEHBIX,0Ka3aBIIUX HaubobIIee

BJIMAHUC HA PA3BUTUC HAYKU

IpeCTaBICHNE COBPEMEHHOM
¢u3mueckoil KapTUHBI MHpa Ha
OCHOBE  BaXHBIX  OTKPBITUH
YUCHBIX, OKa3aBILINX
olpesieNsolee BIUsHUE Ha
pa3BUTHE TEXHUKHU U TEXHOJIOTHH

— TEOpPETHYECKUE
BOTIPOCHI,
COOOIIECHMS,
JIOKJIAJIbI;




DoHJ O1LIEHOYHBIX CpeacTB 1Jisl IPOBECACHUA l'lpOMG)KyTO‘lHOifI aTrrecranumn oﬁyqammnxcﬂ Mo JTMCHHMIIJINHE

IMoka3aTesu M KpUTEPHH OLlEHUBAHUS KOMIIETEH Ui

O0beKThI OLlEeHUBAHMS IHoka3zaTenu Kpurepun Tun 3apanus; ®opma
Ne 3aganus NPOMEKYTOYHO
i
aTrecTanuu
(B
COOTBETCTBHH €
y4eOHbIM
TJIAHOM)
Ymern:
VAR OrnpeznesieHHe U yCTAHOBJICHHE | MOJHOTA BOCIIPOM3BEACHUS | JK3aMeHallMOHHbIEe JK3aMeH.
MIPUBOAUTH IIPUMEPBI | IPAKTHYECKOTO HCITOJIb30BAHUS | (DM3WUECKHUX 3HAHUH U 3aKOHOB BOIIPOCHI,
IPAKTUYECKOIO buznueckux 3HAHUI KOHTPOJIbHbIE
HCIIOJIb30BaHUS WUTIOCTPUPOBAHUE SIBICHUU H BOIPOCHI, TECTHI.

(du3nyeCKuX 3HAHUH;

JICUCTBUH 3aKOHOB Ha
MpUMEpPAX; COIIOCTaBJICHUE
IPOLECCOB  IPOUCXOMAININX B
IMOBCEHEBHOM JKW3HHU, B
TEXHUYECKUX YCTPOMCTBAX C
M3y4aeMbIMU (bu3UIeCKUMU
3aKOHaAMH U SBJICHHUSMU

Y2
- OTJIMYATh TUIIOTE3bI OT
Hay4HBIX TEOPUH

Conocrapnenue Hay4YHBIX
GakToOB C AEWCTBUTEIHHOCTHIO;
BBIIBUKCHUEC THUIIOTE3 U
MOCTPOEHUE MOJIETIEH.

MpaBUILHOE COOTHOIIEHUE
MPUYUH U CJIeICTBUI
Ha0Jt01aeMbIX (PU3HUUECKUX
SIBJICHUM U ITPOLIECCOB

Y3

- ONpeiemsaTb XapakTep
¢usnueckoro mnporecca 1o
rpaduky, Tabmuie,

dopmyne

AHAJIN3UPOBAHUE OCHOBHBIX
XapaKTepUCTUK  (U3UYECKOTO
npoiecca, pacro3HaBaHue

rpaduka, TabIuIl

LlenoctHoE onpeaeneHue
Xapakrepa ¢buznyeckoro
mporecca, MU3MEHEeHUs

(hbU3UYIECKUX BEITUYHH




Y4 BriaBmkenune TUIIOTE3 n | KopnyneHTHOCTb ~ BBISABIICHHSA
- 7enars BbIBOABI Ha | IOCTPOCHHC MOJICJICH. IIPHU3HAKOB (1)I/I3I/I‘-I€CKOI‘0
OCHOBE poLecca Wi sIBJICHUS
AKCIEPUMEHTAIbHBIX

JAHHBIX

Y5 IIpencraBieHye  IONYYEHHBIX | pallMOHAIBHOCTD u
- IPUMEHSATH MONIydeHHble | 3HAHUH JUISL pelIeHusl | TEXHUYHOCTh peleHus

pa3IUYHbIX (PU3NYECKUX 3a]1a4.

¢bu3nyeckux 3amaq

3HAHUS  JUISL  pEIICHUs

bU3UYECKUX 3a/a4;

Y6 Brimmonnenue IlenoctHocTh u
- HCITIOJIB30BaTh | IKCIEPUMEHTATBHBIX 3a/a4, | 0OCTOATENLHOCTh OIPEACIICHUS
NpUHOOpPeTeHHble 3HaHHMs y | TECTHPOBAHHS, MTOATOTOBKA | UCXOJHBIX JTAHHBIX TSt

YMEHUSI B IPAKTHYECKOU
JIeSITeIbHOCTH u
IMOBCEAHEBHOM KH3HMU,

OKJIAZIOB M COOOIEHMI

IMPAKTUYCCKOI'0 UCIIOJIb30BAHMA

Y7

- TPUBOAWTHL TPHUMEPHI,
[MOKa3bIBAIOIINE, 4TO:
HaAOJIFOIEHUS u
BKCHGPI/IMCHT ABIAKOTCS

OCHOBOI1 JUIA BBIIBUXCHUA

THUIIOTEC3 u TeOpHﬁ,
IMO3BOJIAIOT IIPOBECPUTH
NCTUHHOCTD

TEOPETHUYECKUX BBIBOJIOB;
dbusnyeckass Teopus IacT

BO3MOKHOCTb OOBSICHSATH
U3BECTHEIE SBJICHUSA
OpUPOALl W HAy4YHBIE

HJ'IaHI/IpOBaHI/IC H IIPOBCACHUC

bu3IecKoro OTIBITA u
IKCIIEPUMEHTA; poBe/IeHHE
HaOMOIeHUN 3a (QU3NYECKUMU
SBJICHUSAMH, KOMIUIEKTOBaHHE
(GU3NIECKUX CXEM, YCTAaHOBOK
JUIs  ONBITOB WM CHSTHE
MoKa3aHu ¢ (U3HUYECKUX
npubopoB

KomruiekcHOCTD OBJIaJICHUS
WHCTPYKIUSAMH JUTSI TPOBEICHUS
1a00paTOPHBIX pabor
COOIOICHUE TEXHOJIOTUYECKOM
M0CJIe10BaTeIbHOCTH
MIPOBE/ICHUS SKCIIEPHUMEHTA




q)aKTBI, IOoACKa3bIBaTh CH_[é
HC N3BCCTHBIC SABJICHUA,

Y8

- OPUBOJIUTH IPHUMEPHI
MPAKTUYECKOTO
UCIIOJIb30BaHUS
busznyeckux  3HaAHUN WU
3aKOHOB:  MEXaHUKH B

TCXHUKEC, TCPMOANHAMUKHU
u SJICKTPOAMHAMHKN B

9HEPreTHKE;
AJIEKTPOMAarHUTHBIX
U3Iy4CHUH B paguo- H
TENICKOMMYHHKAIIUSAX,
KBaHTOBOH  (QH3MKH B
CO3J1aHUU SIEPHOU

OHCPICTHKH, JIA3CPOB

[IpoBenenue bu3HuecKux
OTIBITOB 1O COOpPKE M yCTaHOBKE
0 CXeMe; aHAIM3WPOBAHUE
HaOmoIeHult;  UKCHpOBaHUE
NOKa3aHUH ¢ (PU3UYECKHUX
npuOOpOB; COCTaBlIeHNE TaOIHII
3aBUCHMOCTH BEJINYMH u
IIOCTPOEHUE rpaguKoB;
(dopMynrpoBaHHe BBIBOJIA TIO
IPOJIeJIaHHOM paboTe

TouHocTe M TEXHUYHOCTH
BOCIIPOM3BEICHUS] HWHCTPYKLUH
JUIs IPOBE/IEHUS J1aOOPAaTOPHBIX
pabor u coOroicHIe
TE€XHOJIOTMYECKON
IIOCJIEZI0BATEIBHOCTH
IIPOBEJICHUS DKCIIEPUMEHTA

Y9

- U3MEPSThH
bu3nueckux
IPE/ICTAaBISASL  PE3YNbTATHI

pan
BEJINYMH,

U3MEpPEHUIl ¢ y4eTOM HX

OueHuBaHue M CpaBHEHHUE
bu3nueckux BEJIMYNH;
olpeieNieHue pe3yabTaToB
U3MEPEHUU

TouHOCTE " IIEJIOCTHOCTD
peuieHus 3aiad 1Mo MU3MEPEHUI0
(buzmyecKux BEJINYHH;
JIOCKOHAJIbHOCTh PE3YJIbTaTOB

MIOTPELTHOCTEN

Y 10 Cobupanue, cucremaTtuzanuus u | PesynbraTuBHOCTH

- BOCOpMHMMAThL MW Ha OLICHUBAaHUC y‘~IG6HOFO HH(bOpMaHHOHHOFO IIONCKa H

OCHOBE nosydeHHpIx | MaTepHana u JIPYTUX | PALMOHAIBHOCTE  BOCHIPUATHUSA
. UCTOYHHMKOB HWH(OpMaImu s | H“Hpopmanuu

3HaHUN  CaMOCTOSITEIbHO

OIICHUBATh WH(MOpPMAIIHUIO,
COJIEPXKAIITYIOCS B

UCIIOJIB30BaHUsl €€ B Y4eOHOM
mporiecce




CMU,
HAy4YHO-

COOOIIEHUAX
Nurepuere,
MOMYJISIPHBIX CTaThsIX

3HaTh:
31 Ornpenenienne, cUCTeMaTU3alus U | KOPIYJIEHTHOCTb IK3aMeHAIMOHHbIE JK3aMeH.
- CMBICII IOHATHH: | pOPMYNHpPOBaHUE  TpencTaBlieHHe | BOCIIPOU3BEICHUS BONpPOCHI,
MarepuaibHas TOuKa, |mOHATHH (usHMueckux sBnennit u | PUSHUCCKHX  3HAaHMH - H KOHTPOJIBHBIE

. 3aKOHOB BOIIPOCHI, TECTHI.
[OCTYNAaTEIbHOE CBOICTB BEIIECTB; OTJIMYME TMIIOTE3

JBW)KEHHUE, BpalaTeIbHOe
IBIDKEHIUE, a0COJIIOTHO
TBEPJOC TEJIO;

JIBIOKEHHE,

TETUIOBOE
TETUIOBOE
paBHOBECcHE, BHYTPEHHSIS
SHEPTHUs, BEUIECTBO, aTOM,

aTOMHOE S/IpO, UJCaJbHbIN

ras; IIEKTPHUYECKOE
B3aUMOJIENCTBHE,
ANEKTPUUECKUI 3apsiz,
3JIEMEHTaPHBIN
ANEKTPUUECKUI 3apsiz,
AJIEKTPOMArHUTHOE  TIOJIE,
OIM3KOIEICTBIE,
CTOPOHHH CHIIBI,
9JIEKTPOJBIKYIIIAS  CHIIA,
MarHuTHas HHTYKITUS,
MAarHUTHBIA MOTOK,
MarHuTHas
POHMIIAEMOCTb,
TEPMO3JICKTPOHHAS

SMUCCHUS, COOCTBEHHAs Wu

oT Hay4YHBIX TEOPUL;
dopMynupoBaHue

3aKOHOB U O0BSICHCHHE HA UX OCHOBE

bu3znyecKux

Pa3JIMYHBIX SIBJICHUM IPUPOIBI H

TEXHHKH; OIpPEAEJICHUE  CMBICIA,
cnocoba W €AMHMIl U3MEpPEHUS
OCHOBHBIX (bI/ISI/I‘-IeCKI/IX BCJIMYHH,

MOJIyYCHHUE TIEPEMEHHOTO TOKa TPHU
pPaBHOMEPHOM BpalllcCHUH BHUTKa B
OJTHOPOJTHOM ~ MarHHUTHOM
npeoOpa3oBaHUe MEPEMEHHOTO TOKa

ToJIE;

C  TOMOIIbIO  TpaHchopmaropa;
IIPOM3BOJICTBO, nepegayda U
HoTpedIeHne JJIEKTPOIHEPI Y,

MOJIYYCHHEC DJICKTPOMArnuTHBIX BOJIH
" IMPUMCHCHUE HX B PAAHUOCBA3N U
TCICBUACHNH, 00BsICHEHHE
MorjiomeHnud U MCITYCKaHUd CBCTa
KBaHTOBas

HCIIOJIb30BAHUE JIa3€pa,

aTOMOM, SHEpTru-,

OIHCaHHE
szpa,
paadrnOaKTUBHBIX

cocCTraBa aTOMHOI'O

MMpEaAcCTaBJICHUC




IMpUMCECHasd IIPOBOJANUMOCTD,

M3JIy4YEHUM U HMX BO3JICUCTBUUA Ha

p-  H-  [epexol B |)KHUBbIE OPraHU3MBI, IPEJCTaBICHUE
HOJYIPOBOIHUKAX, cTpoeHust miuaHer, CoslHIA U 3BE3N,
3JIEKTPOMarHuTHast OOBSICHEHUSI ~ JBOJIIOLUM  3BE3[,

UHAYKIMS, — camHAyknus; |3¢dexkr  Jommepa u Teopuu

¢oToH, aToM, aTOMHOE | «paz0OeraHus TaJlaKTHK»;

A1po, MOHU3UPYIOLIEE | IPEICTABICHHUE BO3MOJKHBIX

u3dydyeHue;  (U3MYEcKoe | clieHapueB sBosoluu  BcenenHoil,

SIBJICHHE, TUIOTE3a, | 00pa30BaHUsl IUIAHETHBIX CHUCTEM,

MOHM3UpYIOIIEe CoHEeYHOU CUCTEMBI.

U3JIy4eHue, IUIaHeTa,

3Be3/a, rajaKTHKa,

Bceenennas

32 ornpezeneHue xapakrepuctuk | KopmyneHTHOCT
- cMbICT  (DUBUYECKUX | MEXaHUYECKOIO IBUKeHuUs: | BOCHIPOU3BCACHUA
BEJIMYHH! CKODPOCTb, | IEPEMEILEHHS, ckopocty, | PH3MHICCKUX  3HAHM
YCKOpPEHHE, Macca, CHIa, | YCKOPEHWS, dbopmynupoBaHue 3aKOHOB
UMITYJIBC, MEXaHWYecKas | ONpeIeTICHHIA: MAacchl, CHUTBI,

pabora, MEeXaHUYeCKasl | UMITyJibca, pabOThl; IMpeACTaBIEHUE

SHEprus; MOJIIpHas Macca, | SHepPreTHYECKUX XapaKTePUCTHUK:

KOJINYECTBO BEIIIECTBA, | MEXaHUUECKOM, BHYTpEHHEH

BHYTPEHHSIS DHEPTUs, | PHEPTUH,  KOJIMYECTBA  TETUIOTHI,

abcontoTHasl Temreparypa, | GopMyJIupoBaHUE MTOHSTHIA:

CpeaHss KAHETHYECKas | a0COOTHAS TeMIeparypa,

SHEprus 4acTHIl BEIIEeCTBa, | KOJIUYECTBO BEIIECTBA, MOJISIpHAs

KOJINYECTBO TEIUIOTHI; | Macca, HaNpsKEHHOCTb,

JJIEMEHTAPHBIN HarnpsKeHue, COIIPOTHUBIICHUE,

JNEKTPUUECKUI 3apsijl, | MHAYKTUBHOCTbD, E€MKOCTb;

HarnpsKeHue, npejcTaBIeHNe BEJIMYMHBI




AIIEKTPOEMKOCTb, cuiia
TOKa, COIIPOTHUBIICHUE,
yIIeJIbHOE CONPOTHUBJICHHE,
UHAYKTUBHOCTD, cuiia
Jlopenua, cuna Awmmepa;
MOCTOSIHHAS IInanka,
Punbepra, paauyc
CTAallMOHAPHOW  KPYIrOBOM
OpOUTHI, boposckuii
paauyc; CKOpOCTb,
YCKOpEHHE, Macca, cuia,

UMIYJIbC, MEXaHHuYecKas
paborta, MeXaHUYeCcKas
SHEprus; MOJIIpHas Macca,
KOJIMYECTBO BELIECTBA,
BHYTPECHHSIS SHEprusl,
a0CoOJIIOTHAsT TeMIeparypa,
cpenHss KUHETHYecKas
JHEPrus YacTHI] BELIECTBA,

KOJINYECTBO TEIJIOTHI;
3JIEMEHTaPHBIN
JIEKTPUYECKUN 3apan,
HaIpsOKEHUE,
JIEKTPOEMKOCTB, cuina
TOKa, CONPOTHUBJICHUE,

YACIBHOC COIMMPOTHUBIICHUC,

WHIYKTUBHOCTD, cuia
Jlopenua, cuna Awmrmepa;
MMOCTOSIHHAS [TnaHka,

Punbepra, paauyc

3JIEMEHTapHOI O 3IEKTPUUECKOTrO
3apsiaa, cwi JlopeHua u Amnepa




CTAallMOHAPHOU  KpPYroBOM

OpOUTHI, Bboposckuii

paauyc

33 dbopmynupoBaHue 3aKOHOB HbIOTOHA | MMOHOTAa BOCIPOU3BEICHUS
- CMBICH busznyecKux |M TNPUMEHEHHE HX JUIA OINUCAHUS Qusnyecknx  3HaHWM W
3aKOHOB:  KJIACCUYECKOM | MEXaHMUYCCKHUX npoueccos; | SAKOHOB

MEXaHMKH,  BCEMHPHOIO |IPEACTABICHUE 3aKoHAa BcemupHOro

TATOTEHUSI,  COXPAHEHUS | TATOTCHUS u 00BsACHEHHE

SHEPTUH, UMITYJIbCA;
MOJIEKYJIIPHO
KMHETUYECKOM TEOpUH U
TEPMOJIMHAMUKH;
JNEKTPUUYECKOTO
IJIEKTPOMAarHUTHOM
WUHAYKIHH,
Kynomna,

3apsna,

3aKOHa
3IIEKTPOIIN3A,
OTpakKeHHUs "
PETOMJICHUS CBeTa,
3akoHa Oma i yyacTka u
JUIL  TIOJIHOM
paBuII

M0CJIEI0BATEIBHOTO u

napauiCjbHOI'O

OCIn u

COCITUHEHUS;
dotordekra, mocTynaToB
bopa; KJIAaCCUYECKOMN
MCXaHUKH, BCCMHUPHOT'O
TATOTCHUS, COXPAaHCHUSA

SHEPI'MH, UMITYJIbCa;

B3aMMOJCHCTBUS (PU3UUECKUX TEII:
nepeyucienne #u  (HOpMyIHpOBKa

3aKOHOB  COXPAaHEHWS:  DHEPIHH,
UMITYJIbCa, DJIEKTPUYECKOTO 3apsijia;
dopmynupoBanue 1 u 2 3akoHOB
TEPMOJVMHAMHUKA W WX TMPUMCHCHHE
ISt 00BsICHEHUS TETUTOBBIX
IPOIIECCOB;

3aKOHa

dbopMynupoBaHue
3JIEKTPOMAarHUTHON
HHAYKOUU W TPUMCHCHHE C€ro B
paboTe  3INEKTPHUUECKUX

3-x

MallIVH;
dopmynrpoBaHue 3aKOHOB
dororddekra u 00BsICHEHHE
KBaHTOBOM TPUPOJIBI
dbopMynupoBaHue u
3aKOHOB IMPEJIOMIICHHS M OTPaKCHHSI

CBETa;
MIpUMEHEHNE

CBCTa




MOJIEKYJISIPHO
KMHETUYECKOW TEOpHUH U

TEPMOJIMHAMUKH;
UIEKTPUUECKOro  3apsiia,
3JIEKTPOMAarHUTHOM

WHIYKLIWUH, 3aKOHa
Kynona, AJIEKTPOIIN3A,
OTpaKeHUs U
IIPEIOMIICHUS CBETa,

3akoHa Oma i y4yacTka u

IJIg  IIOJHOM IeMd U
paBUI
MOCJIEIOBATEIHLHOIO u
napauieIbHOTO
COCIMHCHMS,

dororddekra, moctynaton
bopa

34

- BKJAJ POCCUUCKHUX U
3apyOeKHBIX
YUEHBIX,0Ka3aBIITUX
HauOoJblllee BIMSHUE Ha
pa3BUTHE HAYKH

Omnpenenenue u 00001IeHNe
COBPEMEHHON (U3UUECKOM KapTHHBI
MHUpa Ha OCHOBE BaKHBIX OTKPBITUN
YUCHBIX, OKAa3aBIIMX OIpEeIsoNiee
BIUSHUE HA pa3BUTHE TEXHUKU U
TEXHOJIOTHUHN

[lenocTHOCTE  BOCHPUATHUS
IIPEACTABICHUI 0
¢du3nueckoil kapTHHE MHpa




KOHTpOJIbeIe H TECTOBBIC 3a1aHUHA

TeopeTnueckne BONPOCHI K IK3aMEHY:

1. Mexannueckoe nBHKeHHE. OTHOCUTEIBHOCTh MEXAHWYECKOro JBHKeHHsS. CucTreMbl
oTcuera (IpuMepsl).

2. XapaKTepHCTUKH MEXAaHMYECKOTO JBIDKEHHS: MEepeMeIlleHHe, CKOpPOCTh, YCKOpPEHHE
(Tpumepsr).

3. Buubsl MexaHW4YecKOTro JBM)KEHUS: PABHOMEPHOE, paBHOYCKOPEHHOE M MX rpaduyeckoe
onucaHue (IMpUMepHI).

4. JIBuWKeHUE MO OKPY>KHOCTU C TOCTOSTHHOU MO MOJTYJIIO CKOPOCTBIO.

5. BzaumopeiictBue Teun. [lpunHuun cyneprno3unuu cui (IpuMepsbl).

6. 3axonsl quHaMuku HproToHa (IpuMepsl).

7. Cuna. Cumbl B IpUpO/JIe: CUIIBI YIPYTOCTH, CUJIBI TPEHUS (BUABI TPEHUS) (IpUMEpHI).

8. Cuna Tshxectu (IpUMEpHI).

9. 3akoH BceMHPHOTo TAroTeHus. HeBecoMOCTh (IIprMepHI).

10. Mmmynbe Tena. 3aKOH COXpaHEHUs! UMITyJIbca. PeakTHBHOE BMKEHUE (IPUMEDPHI).

11. 3akoH coxpaHEHUs SHEPTUU (IIPUMEPBHI).

12. PaboTa 1 MOITHOCTh B MEXaHHUKE.

13. Mexanuueckue KoneOaHus. AMILTUTYAA, IEPUOJ, YacToTa, (pa3a kojaebaHuil (mpuMepsbl).

14. CoOomHbIE W BBIHY)KICHHBIC MEXaHWYECKHE KoJieOaHus. MeXaHWYeCKUE BOJIHBI
(Tpumepsr).

15. 3BykoBbI€ BOJIHBI. YIIBTPA3BYK U €0 UCIIOJIb30BAHUE B TEXHUKE U MEJAULIMHE (TIPUMEPBI).

16. HaGmroieHus M OMBITHI, MOATBEPKAAIOIINE aTOMHO-MOJIEKYJISIPHOE CTPOSHHUE BEIeCTBa
(mpumepsr).

17. Macca u pa3Mepsl MoJiekyia. TemoBoe nBuxeHue. AOCOMIOTHas TemIeparypa, Kak mepa
CpeaHEN KUHETUYECKON SHEPTUU YaCTHII.

18. OObsicHeHHe arperaTHbIX COCTOSHMM BeIIeCTBA Ha OCHOBE aTOMHO-MOJIEKYJISPHBIX
npencraBieHui. CBs3b MEX]y JaBICHUEM U CPEHEN KHHETUUECKOM 3Heprueil MoJieKyJ rasa.

19. Mogens cTpoeHust TBEPIBIX Teld. MexaHuueckue CBOWCTBa TBEPIBIX Te (IPUMEDHI).

20. AMopdHBIE Tena 1 KUJKHE KPUCTAIUTBL. VI3MEHEeHHsI arperaTHbIX COCTOSTHUM BEIecTBa
(mpumepsl).

21. Mopenb cTpoeHHs JKUAKOCTH. HackleHHble 1 HEeHACHIIIEHHBIC Maphl. BiaXXHOCTh BO3/ayXa
(mpumepsl).

22. TIoBepXHOCTHOE HATSDKEHUE M CMaYMBaHue (TIPUMEpHI).

23. BHyTpenHsist sHeprus u pabota rasa.

24. TlepBblil 3aKOH TEPMOTUHAMUKH.

25. HeoOpaTuMOCTh TEIJIOBBIX MPOIECCOB. TEIIOBBIC IBHTATEIIM U OXPaHa OKPYKAIOIICH
cpenbl. KI1/] TennoBbIx ABUTATENEH.

26. BzanmojielicTBre  3apsDKCHHBIX TN  JJICKTPHUYSCKHW  3apsii.  3aKOH  COXpPaHEHHS
NEKTPUYECKOTO 3apsa. 3akoH Kyiona.

27. DnekTpuyeckoe mojie. HarmpsykeHHOCTh 3JICKTPHYECKOTO TTOJTSL.

28. [lorennuan noss. Pa3HOCT MOTEHIINATIOB.

29. [IpoBOTHUKH B JIEKTPHUECKOM TI0JI€. DIIeKTpHUuecKas eMKocTh. KoHnencarop.

30. JIudneKTpUKH B 3JIEKTPUUECKOM TOJIE.

31. IlocrostHubd  AmekTpudyeckuit  Tok. Cuma Toka. Hampshkenwe.  DieKTpudeckoe
COIPOTHUBIICHUE.

32.3akon Oma mans yuwactka nend. [locienoBaTensHoe U mapajieibHOE COSIUHEHHE
MIPOBOHHKOB.

33. B/1C ucrounnka Toka. 3akoH Oma JIsl 3aMKHYTOH IIETIH.



34. TenoBoe AEHCTBUE JIEKTPUIECKOTO ToKa. 3akoH Jlxoyis — JIeHma.

35. PaboTa 1 MOLTHOCTH IEKTPHUUECKOTO TOKA.

36. ITomynpoBoguuku. CoOcTBEHHAs! U IPUMECHASI TPOBOAMMOCTH MOJIYITPOBOIHUKOB.

37. TlonynpoBoAHUKOBBIH A10. [101ynpoBOJHUKOBEIE TIPUOOPHI.

38. MaruutHoe nose. [locTossHHbIE MATHUTBHI U1 MAarHUTHOE T0JIe TOKAa. MHIyKIIUs MAarHUTHOTO
1oJsi. MarHuTHBIN MOTOK.

39. Cuna Amrniepa. [IpuHIMNI qeHiCTBUS 3JEKTPOABUTATENS. DICKTPOU3MEPUTEIHHBIC TPUOOPHI.

40. SIBnenue »IeKTPOMArHUTHON MHAYKIIMHU U 3aKOH AJIEKTPOMAarHUTHON HHAYKIUN Dapajes.

41. Buxpesoe snekrpuueckoe nose. [Ipasuno Jlenna. Camonnaykmus. HIYKTHBHOCTD.

42. TlpyHIHMI 1EeHCTBHS AIIeKTporeneparopa. [lepemeHHbIH TOK.

43. Tpancdopmarop.

44. 1Ipon3BoACTBO, epeaaya v NoTpediieHne IEKTPUUECKON SHEPTUN.

45. TIpoGiiema sHeprocHabkeHus. TexHuka 0e30macHOCTH B OOpAIICHUHM C DIIEKTPUYECKHM
TOKOM.

46. KonebatenbHblil KOHTYp. CBOOOAHBIE U BEIHYK/ICHHBIE AIEKTPOMArHUTHBIE KOJIeOaHusI.

47. AKTUBHOE COIIPOTHUBJICHHE. DIIEKTPUUECKUIN PE30HAHC.

48. DIEKTPOMArHUTHOE MOJI€ M 3JICKTPOMArHuTHbIE BOJIHBI. CKOpPOCTH 3JIEKTPOMATrHUTHBIX
BOJIH.

49. TIpuHLHUIIBI PAAUOCBS3H U TEIECBUICHHUS.

50. 3akoHbI OTpaskeHUs U IpesiomMiieHust cBeTa. [lomHOe BHyTpeHHee oTpaskeHue (IpUMEpHI).

51. Cger Kak 37eKTpoMaraiuTHas BojiHa. laTepdepeHius u nudpakims cBera (puMepsl).

52. lucniepcus cBera.

53. PaznuyHble BUABI 3JEKTPOMAHUTHBIX M3JIyY€HHUH, HX CBOWCTBA M MPAKTHYECKOE
MIpUMEHEHUE (TIPUMEPBI).

54. Ontuueckue npuoopsl. Pasperaromnias cnocoOHOCTh ONTHYECKUX TPUOOPOB.

55. I'unoresa [nanka o kBanTax. ®otodrpdext. PoToH.

56. .BosHOBBIE M KOPITYCKYJISIpHBIE CBOMCTBA CBeTa. TeXHUUeCKue yCTpoicTBa, OCHOBaHHbBIE HA
ucronb3oBaHuu Gororddexra.

57. CTpoeHue aToMa: IiIaHeTapHas MOJeNb U MoJienb bopa.

58. IlornouieHne 1 UCmyckaHue cBeTa aToMoM. KBaHTOBaHUE SHEPIUU.

59. IIpuHuMI 1EHCTBUS U UCTIOIB30BaHUE JIa3epa.

60. CtpoeHue aToMHOTO sipa. DHEpTHus cBs3u. CBsI3b MacChl M SHEPTHUH.

61. SlnepHass oSHepreTuka. PannMOaKTHBHBIE U3IY4YEHUS M HMX BO3ACHCTBHE Ha IKHUBBIE
OpTaHU3MBI.

62. Dddext Homnepa u odHapyxeHue «pazderanus» rajJakTuk. bonboit B3pbIB.

63. OOpa3oBaHue IIAHETHBIX cucTeM. COoTHeYHas cucTeMa.

IIpakTuyeckue 3a1aHus K IK3aMeHY:

1. Manbuuk nogdopocui M4 BBEpX U CHOBA noiMai ero. Cuutasi, 4To M4 MOJIHSJICS HA
BBICOTY 2,5 M, HaliIUTE MyTh U NIEPEMELLIEHUE MsUa.

2. M4 ymai ¢ BBICOTHI 3 M, OTCKOYHJI OT IT0JIa ¥ OBLT Io¥iMaH Ha BbicoTe 1 M. Haiimure myTh u
IIepeEMELICHHE.

3. Uepe3 20 ¢ mocne Havana JBMKEHUS AJICKTPOBO3 pa3BWII ckopocTh 4 M/c. Haitmure cuy,
COOOIIAIOIYI0 YCKOPEHHE, €CIIA Macca dJIEKTpoBo3a paBHa 184 T.

4. CxopocTh aBTOMOOWII M3MEHsETCS MO 3akoHy V,=10+0,5t. Haiinure pe3ynbTupyroniyro
CHITy, IEHCTBYIO Ha HETO, €CIIM Macca aBToMoOwWIIs paBHa 1,5 T.

5. Kocmuuecknii kopabib Maccoil 8 T mpuOIU3MiIcS K opOUTATHHOM KOCMUYECKOW CTaHITUU
maccoii 20 T Ha pacctosinue 100 m. HaiinuTe cuity X B3aMMHOTO MPUTSKCHUS.



6. JKenesHomopoXXHBIM BaroH Maccoil 35 T MOABE3XKACT K CTOSAMIEMY Ha TOM JK€ IYTH
HEMOJIBIPKHOMY BaroHy maccoil 28 T M aBTOMaTH4ecku cueruisiercss ¢ HuM. llocie cuenku BaroHsl
JBIDKYTCS IPSIMOJIMHEHHO co ckopocThio 0,5 M/c. KakoBa Obli1a CKOPOCTh IBMIKYILETOCS BaroHa repen
CLIETIKOM?

7. Kakyro JIMHY UIMEeT MaTeMaTHYCCKUI MasITHHK C IIEPUOOM KoJjiebaHui 2¢?

8. PaccrosiHue mexnay rpeOHsMu BoiH paBHO 10 M. CKOpOCTh pacmpoCcTpaHEHUS BOJIH 2 M/C.
KaxkoBa yactrora ymgapoB BoJH 0 Oeper?

9. Kakosa macca 20 MOITb CEpHOI KUCTIOTHI?

10. Kakoe K0I14eCcTBO BEIIECTBA COACPKHUTCS B AIFOMUHUEBOI OTJIMBKE Maccol 5,4 kr?

11. KakoBa macca 20 MOJIb CEpHOM KUCIIOTHI?

12. Beruuciure Maccy oaHoi monekyinbl Metana (CHy).

13. CKOJIBKO MOJIEKYJI COJEPXKUTCS B Ta3e 00beMOM 2 M npu pgaiennn 150 xlla wu
temneparype 27 C?

14, bBayjuton  BMectumocthio 40 51 comepxur 1,98 xr yrmekucinoro raza (CO,). Bamwion
BBIJICPKUBACT JIaBJICHUE 3 10°ITa. [Ipu xakoli TeMiiepaType BOZHHKAET ONaCHOCTh B3pbIBa?

15. KakoBo maBiieHHE CKaTOro BO3AyXa, HAXOMASILErocs B OaljloHE BMECTUMOCThIO 20 11 mpH
temmeparype 12 OC, €CJIM Macca 3TOro Bo3ayxa 2 kr. Momsipaas Macca Bo3ayxa pasHa 0,029 kr/mounb.

16. Ha moxone snexkrpudeckoil mammbl Hanucano 1 B, 0,68 A. Ompenenure coOnmpoTHBICHUE
CIUPAJH JIAMIIBL.

17. Kakoe Hy»HO NPUIOKUTHh HANPsSyKEHUE K MPOBOJHUKY cornpoTtuieHueM 0,25 Om, 4ToObl B
MPOBOIHMKE ObLiIa criia Toka 30 A?

18. B memp BKJIFOYEHBI IMOCIIECIOBATEIILHO JIBE JAMIIOYKH compoTHBiIeHHeM 6 OM u 2 Owm.
IToxa3zanust nepBoro BojabT™MeETpa — 24 B. KakoBO MOKa3aHUE BTOPOTO BOJILTMETpA?

19. Onpenenuth BHYTpEHHEE COINPOTHBIICEHHE AaKKyMYJISITOpa, €CIH HW3BECTHO, YTO IPH
3aMBbIKaHMU €r0 Ha BHelIHee conpoTuieHue 14 OM, HanpsHKeHHe Ha 3aKuMax akkymyssTopa 28 B, a
MIpH 3aMBIKAHWW Ha CONpOoTHBIIeHUE Ha 29 OM HampspkeHue Ha 3aknMax 29 B.

20. O/1C akkymynsaTopa 2B. HanpsbkeHue Ha 3a)XxuMax Ipu TOKE B IENH 2° 10% MA paBHO 1,84
B. Haiinute conpoTUBIIEHHE BHEIIHEN IENM U BHYTPEHHEE COMPOTUBIIEHUE aKKYMYJISTOPA.

21. PaccuunTaiite pacxoj SHEPrHM IEKTPHUUECKON JTaMIIOi, BKIOYEHHOW Ha 10 MUHYT B CETb,
HanpspkeHueM 127 B, ecnu cuna Toka B amre 500 MA.

22. Kakoe KOJIMYECTBO TEIUIOTHI BbiAenseTcs 3a 30 MHHYT MPOBOJOYHOW CIUPAIBIO
conpotusienuemM 20 Om nipu cuse Toka 5 A?

23. 3a xakoe BpeMs IpH MPOXOXKICHUU IO MPOBOAHMKY IEKTPHUUECKOTO TOKa CHIIOW 5 A,
HanpsbkeHneM 220 B Beraensercs 1320 k[ sHeprun?

24. YTon majeHus Tyda W3 BO3AyXa B CTEKIO paBeH 30~ UeMy paBeH Yroi IpeTOMIICHHS, eCITH
ITOKa3aTeNb MPEJOMIICHHsI CTEKJISTHHOM IUIaCTUHBI paBeH 1,67

25. JIyu cBeTa mepexoauT U3 Bo3yxa B BoAy. OnpeneauTs yroi NpesoMiIeH s JTydya, eCId Yol
MajIeHus paBeH 30° (Nsox=1,33).

26. CKOpOCTh paclpOoCTpaHEeHHUsI CBETa B MEPBOH cpejie 225-10%km/c, a Bo BTOpOH - 2- 10° km/c.
JIyd cBera majmaetr Ha MOBEPXHOCTH pa3jieia 3TUX CPel MO YoM 30 u MEePEXOAUT BO BTOPYIO CPEAdY.
Onpenenuts yroJs nNpesoMIIeHus JTy4a.

27. CKOpOCTh PAacHpOCTPaHEHHUS] CBETa B HEKOTOPOH >KHIKOCTH paBHa 240- 10® xm/c. Ha
TOBEPXHOCTh STOH JKHAKOCTH W3 BO3JAyXa MajaeT jyd cBera mox yriom 25 . Ompenennte yron
MIpeIOMJIEHUS JTy4a.

28. JlnvHa BOJIHBI JKENTOTO cBeTa B Bakyyme paBHa 0,589 mxm. KakoBa dactora kosjeOaHuii B
TaKOM CBETOBOM U3JIYUCHHUU?

. 231p .
29. Ilporaktuamii “g1fd o — pammoakTuBeH. OmnpenenuTte, KakKoW AJIEMEHT MOIYYHTCS C
MOMOIIIBIO ATOTO pacraja.



30. Kakas 6ombapaupyroiasi 4acTuila MPUMEHSIIACH B CICTYIONINX PEAKITUIX:
UN+?—- 10+ 1H,
JLi+iH — $Be+?

31. Haiizre snepruto cesizu sapa ;Be, ecnn macca sipa §Be pasua 8,00531 a.e.m.

32. HaiiauTe SHEPIHIO CBS3H A1pa g Li, ecnu mMacca aapa g Li paBna 7,01601 a.e.m.



MeToanuyeckne MaTepuaJIbl

MeTOI[I/IIICCKI/Ie MaTepHrabl, OMPCACIIAIOINNEC NPOUCAYPhbl OLCHUBAHUA PE3YJILTATOB O6y‘leHI/I5[

XapaKTePU3YIOMHUX (POPMUPOBAHUE KOMIICTCHIIUI MPEACTABICHBI B METOAMYECKUX PEKOMEHAUS TI0

BBIITOJIHCHHIO IMTPAKTHYCCKUX U CAMOCTOATCIIbHBIX pa60T.

TemaTn4yeckuii IJIaH CaMOCTOSATEIbHOM PadoThI

Ne Tema Koanue | ®opma c/p
CTBO
4acoB

1 CamocrositennbHast  pabora  oOyuaromuxcst  Nel 1 CamocrosTenpHas padbora,
«Cucrema mexayHapoanbix equnuin CU, rpeyeckuit cooOmieHne
andaBuT, cTaHIApTHAS 3aITUCH YUCITA»

2 CamocrosrenbHass paboTa 00ydaroLIMXCS Ne2 2 Pabota ¢ nutepartypoii,
«3aKOH COXpaHEHUS YHEPTUN» cool1eHue

3 CamocrosTenbHas pabora oOydaromuxcs Ne3 «M. 1 CamocrosiTenbHas paboTa ¢
B. JloMmoHOCOB — Benukui Poccuiickuil y4eHbIn. » JIATEePaTypou

4 CamocrositensHast pabota oOyuarommxcst Ned 2 Coo01ieHue, mpe3eHTanus
«Pe3oHaHc u ero poiib B OBITY»

5 CamocrtosiTenbHass paboTa oOydaroumxcs No5 2 CamocrosiTenbHas paboTa
«U3ompouiecchi»

6 CamocTosTenbHas pabota o0yyatoruxcs Neb 2 Pabota ¢ xkuuroit ,
«KOJIOTHUECKHUE MTPOOIIEMBI, CBS3aHHBIE C cooO1ieHne
MIPUMEHEHHEM TETUIOBBIX MAIlIUH»

7 CamocrositensHast pabota oOydarormuxcst Ne7 2 CamocrosTenbHas padora,
«[IpoGnembl s3HEPrOocOSPEKEHUS» popaboTKa KOHCIIEKTOB

3aHATHI

8 CamocrosrenbHas padota ooydatouuxcst Ne® «Posb 2 Pabora c nureparypoi,
TEIUIOBBIX JBUTATENIEN U OXpaHa OKPYKarolen cooluenne
CpenbD»

9 CamocTosiTenpHas pabota oOy4aroruxcs Ne9 2 CamocrosiTenpHast paboTa
«OCHOBHBIE TTOJIOKEHUS MOJICKYJISIPHO-

KHHETUYECKOU TeOPUI

10 CamocrostenbHas pabota ooyqarommxcss NelQ 2 Pabora c mutepatypoii,
«Monekynsapnas puszuka. TepmoaguHamMuka» MPAKTUYECKOE 3aHATHE

11 CamocrosarenbHas paborta odydatomuxcst Nel 1 2 CamocrosTenbHas paboTa.
"3akonbl Oma 11 ydacTKa U AJid OJHOM uenu” Coo01enune

12 CamocrosrenbHas padoTta oOyyarommxcst Nel2 2 CamocrosTenbHas padboTa ,
"PacyeT HKBHBaJIEGHTHOTO COMPOTHBICHUS IS mpopaboTKa KOHCTIEKTOB
Pa3IUYHBIX CIOCOOOB COCTUHEHUS MPOBOTHUKOB" 3aHATUN

13 CamocrostenpHas paborta oOyqaroruxcst Nel3 2 Coo01menue, mpe3eHTanus
"PaboTra 1 MOIIHOCTH IIOCTOSIHHOTO TOKa"

14 CamocrositenpHast pabota oOydarommxcs Nel4 2 Pabota ¢ muteparypoii,

"3akon J[xoynsa-Jlenna"

cooO1ienue




15 CamocrositenbHas pabota oOygarormxcst NelS 2 CamocrositenpHas paboTa,
"3akonsl Oma. CoelMHEHUS MPOBOTHUKOB" IOKJIaa
16 CamocrostenpHas padborta oOydarormmxcst Nel6 2 Pabota ¢ muteparypoii,
"DneKkTpuuecKuil TOK B MeTauiax", "InekTpudecKkuii coo0IIeHNE
TOK B 3JIeKTpojuTax"
17 CamocrodrenbHas paboTta odydatomuxcst Nel7 2 CamocTrosiTenbHas paboTa,
"OnexTpuueckuil ToK B razax" IIPAKTUYECKOE 3aHITHE
18 CamocrosrenbHas padota odyuatormxcst Nel§ 2 Pabota ¢ nmutepartypoii
"DNeKTpUUECKUA TOK B MOJYIPOBOAHUKAX"
19 CamocrostenbHas pabota oOydarommxcss Nel9 2 CamocrosTenpHas paboTa ¢
"[TonynpoBOAHUKOBEIE MPUOOPHI, UX TPUMEHEHHUE JIUTEepPaTypoit
20 CamocrodrenbHas pabota odydaromuxcst Ne20 1 Pabota ¢ nutepatypoii,
«MarHuTHOe 1oJie 3eMIIn» cooO1uieHne
21 CamocrosrenbHas paborta ooydaromuxcs Ne21 2 Pabota ¢ nutepatypoii,
«PagrannonHele mosica 3eMIIn. » cooOmieHne
22 CamocrosarenbHass pabota oOywarommxcst Ne22 2 Pabota ¢ nmuteparypoii,
«IToTpebuTenn Toka — KX HOMUHAIbHBIC 3HAUCHHS coobmieHue
23 CamocrosTenbHas pabota o0yqarommxcs No23 1 CamocrosiTenbHas paboTa,
«Pa3Burue snekrposnepreTuku B CapaToBCKOM cooO1uieHne
obmacTi»
24 CamocrosrenbHas padorta odydatonmmxcst Ne 24 2 CamocrosiTenbHas paboTa,
«Pa3BuTHE CPENCTB CBAZN» IpopabOTKa KOHCIIEKTOB
3aHATHI
25 CamocrositenbHas padota oOygarormxcss Ne 25 2 Pabora ¢ kHUTOH,
«Kocmuueckne NCTOYHUKH PaTuOU3ITyICHUS Mpe3CHTAIHS
26 CamocrosTenbHas padota odyuarormxcs Ne26 2 CamocrosrenbHas padoTa ¢
«Pa3BuTHE ATOMHOMN YHEPTETUKU JTUTEPATYPOH
27 CamocrosrenbHas paboTta odydatoruxcst Ne27 2 Pabota ¢ nmutepatypoii,
«OnTHYECKUE KBAaHTOBBIE TEHEPATOPHI» cooOmieHne
28 CamocrosarenbHass pabota oOydaronmxcs — Ne28 2 CamocrosrenbHas paboTa C
«AHanu3 TpPUYUH M TOCIEACTBUM KpYNHEHIIMX JIUTEPATyPOH
SJICPHBIX KaTacTpod»
29 CamocrosTenbHas padoTta oOyuarornmxcsiNe29 2 CamocrosTenbHas paboTa ¢
«["anmakTHKa 1 €€ N3TyYEeHHUS.» JUTEpaTypoit
30 CamocrosrenbHas paborta ooydatomuxcss Ne 30 2 CamocrosrenbHas paboTa ¢
«Bomonuu ["anakTuk» JUTEpaTypoii, mpopaboTKa
KOHCIIEKTOB 3aHATHN
31 CamocrosTenbHas padota oOyuarormmxcst Ne3 1 2 Pabota ¢ nmutepatypoii,
«3BE37BI M UX CYIIHOBI.» MIPe3CHTAIHS
32 [ToaroroBka k 3K3aMeHy 1O BOIIPOCaM, pEIIeHUE 2 CamocrosiTenpHas padoTa,
TUIOBBIX 33124 IpopabdOTKa KOHCIIEKTOB
3aHATHN
Bcero 60




